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1.0 INTRODUCTION AND PURPOSE

This Work Plan describes the proposed field activities that are to be conducted as part of the soil
sampling for the Live Impact Area (LIA), Vieques, Puerto Rico. This work plan has been prepared
by Baker Environmental, Inc. (Baker) under contract to the Atlantic Division, Naval Facility
Engineering Command (LANTDIV), Contract Number N62470-89-D-4814.

The sampling and analysis program presented in this Work Plan is designed to provide soil sample
analytical data to be used by the Agency for Toxic Studies and Disease Registry (ATSDR). A
secondary objective of the program is to determine physical soil characteristics for use in an existing

Navy air model. Figure 1-1 shows the general site location and the sampling area within the LIA.
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2.0 SITE DESCRIPTION

Vieques Island lies approximately seven miles southeast of the U.S. Naval Station Roosevelt Roads
(NSRR), Puerto Rico. The U.S. Navy occupies approximately 22,600 acres of the 33,000 acres that
comprise Vieques Island. The 22,600 acres consists of the following: Naval Ammunition Storage
Detachment (NASD) that occupies 8,000 acres along the western third of the island, the Eastern
Maneuver Area (EMA) that occupies 11,000 acres located in the east-central portion of the island; the
LIA that occupies 931 acres along the eastern portion of the island; and Atlantic Fleet Weapons
Training Facility (AFWTF) that occupies 3,600 acres located between LIA and EMA. The LIA is
undeveloped and utilized for live fire training for the U.S. Armed Forces. There is a high probability

of encountering live ordnance during this investigation.
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3.0 TECHNICAL APPROACH

This section describes the sampling program to be conducted at the LIA and background locations
from June 19 to June 21, 2000. The following sections describe the activities associated with the
sampling, which include collection, preservation, and shipping of samples; decontamination; sample
analysis; and data validation. The overall sampling strategy, including the number and locations of
samples, was determined in a meeting between LANTDIV and Baker that was conducted during the
week of May 29, 2000.

3.1 Surface Seoil Sampling

A series of surface soil samples will be obtained at the site from both within the LIA and at
background locations. The following subsections describe the environmental and background surface

soil samples to be collected.

3.1.1 Environmental Surface Soil Sampling

Thirty-seven surface soil samples will be collected at the LIA from the 0- to 6-inch below ground
surface (bgs) interval. Table 3-1 presents the rationale for the sample locations and Figure 3-1 presents
the locations of the samples. Generally, the sample locations were chosen in areas that are near target
areas and in areas that are topographic lows (drainage ways) downgradient of target areas. The sample
points were biased to locations that are easily accessible and where the chance of encountering

unexploded ordnance (UXO) is lower.

The surface soil samples will be collected in accordance with USEPA Region II protocols. The area
to be sampled will be screened by UXO personnel provided by the Contractor to verify that no
ordnance is present and to establish a safe depth of sampling. Surface soil samples will be collected
from 0- to 6-inches bgs unless the UXO personnel determine that a shallower interval (0- to 3-inches
bgs) would be safer. If neither interval in an area is clear another safer location will be selected. After
the sample area is cleared, the samples will be collected using a disposable stainless steel spoon or
spatula and will be placed into an aluminum pie pan for homogenization. The soil type and color,

relative moisture (e.g., dry, moist), and other notable characteristics (e.g., odor) will be recorded in
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the field book by site personnel. Attachment A contains the “Soil and Rock Sample Acquisition” and
other applicable standard operating procedures (SOPs). Photographs will be taken at each location

and recorded in a photo log.

The samples will have the identification nomenclature of LIA-SS-01 where:

LIA-SS-01 refers to the Live Impact Area
LIA-SS-01 refers to surface soil
LIA-SS-01 refers to the sample number
LIA-SS-01D indicates duplicate sample

The samples will be placed into laboratory-prepared sample jars, properly packed within coolers to
avoid breakage, and preserved with ice to a temperature of 4°C within the cooler. All coolers will be
accompanied by a chain-of-custody documenting the samples within. Samples will be shipped daily
to a stateside laboratory using an overnight carrier service. Attachment A contains the SOPs

pertaining to sample preservation, chain-of-custody, sample packing, and shipping.

The samples will be analyzed for nitramine/nitroaromatic compounds, Attachment IX inorganics, and
aluminum, manganese, picric acid, and ammonium perchlorate. Samples LIA-SS-3, LIA-SS-13, LIA-
SS-17, LIA-SS-18, LIA-SS-21, and LIA-SS-27 will additionally be analyzed for grain size (sieve and
hydrometer), moisture content, and bulk density to provide physical characteristics for future use in
the air model. Table 3-2 presents the methods of analysis and describes the associated quality
assurance/quality control (QA/QC) samples to be collected. Additional details on sample analysis are
presented in the Quality Assurance Project Plan (QAPP) located in Attachment B.

3.1.2 Background Surface Soil Sampling

Five background surface soil samples will be collected during the sampling event. Two of the
background soil samples will be collected west of the LIA in the EMA and three will be collected east
of the LIA in the conservation area. All of the sample locations will be determined in the field prior
to sampling. Figure 3-1 presents the general area of the background sample locations. Table 3-2

provides the analytical methods and describes the associated QA/QC samples to be collected.

3-2



The background samples will have the identification nomenclature of BKG-LIA-SS-01 where:

BKG-LIA-SS-01 refers to the background sample
BKG-LIA-SS-01 refers to the Live Impact Area
BKG-LIA-SS-01 refers to surface soil
BKG-LIA-SS-01 refers to the sample number
BKG-LIA-SS-01D indicates duplicate sample

The background surface soil samples will be collected, preserved, and handled in the same manner
as the environmental samples. The samples will be analyzed for nitramine/nitroaromatic compounds,
Attachment IX inorganics, aluminum, manganese, picric acid and ammonium perchlorate. Table 3-2

presents the methods of analysis and describes the associated QA/QC samples to be collected.

3.2 Quality Assurance/Quality Control Sampling

QA/QC requirements for this investigation are described in this section.

Field Duplicate Samples

Field duplicates of the background and the LIA samples will be collected, homogenized, and split.

Duplicate samples will be collected for one background sample and four environmental samples.

Matrix Spike/Matrix Spike Duplicates

Matrix Spike/Matrix Spike Duplicates(MS/MSDs) are laboratory derived and are collected to evaluate
the matrix effect of the sample upon the analytical methodology. One MS/MSD analysis will be

performed for every 20 soil samples collected.



Equipment Rinsates Blanks

Equipment rinsate blanks are collected of analyte-free water used to rinse decontaminated sampling
equipment. Equipment rinsate blanks will be collected in the field and submitted to the analytical
laboratory for analysis. The results from the blanks will be used to assess if the sampling equipment
is free of contamination. The rinsate blanks are analyzed for the same parameters as the related

samples. It is anticipated that a total of three equipment rinsate blanks will be collected.

33 Decontamination

As only new, dedicated sampling equipment will be used (aluminum pie pans and stainless steel

sampling spoons or spatulas), no decontamination will be required.

3.4 Global Positioning System Survey

All of the surface soil sample locations will be surveyed using global positioning system (GPS)
techniques. The GPS unit is a mapping and geographical information system (GIS) data capture
system that uses satellites to obtain the northing and easting coordinates of the sample locations. These

coordinates will be downloaded daily and placed in the GIS database for Vieques.

35 Sample Analysis

Laboratory analyses will include nitramine/nitroaromatic compounds, Attachment IX inorganics,
aluminum, manganese, picric acid, ammonium perchlorate, grain size (sieve and hydrometer), bulk
density, and moisture content. All samples will be analyzed using USEPA SW-846 methods with
Level D QA/QC reporting as applicable. Other methods will be used for those parameters not
addressed by SW-846. These analytical methods, their contract required detection limits or practical
quantitation limits, and QA/QC procedures are described in the QAPP located in Attachment B. A

summary of analyses by individual sample is presented in Table 3-2.



3.6 Chain of Custody

Chain-of-Custody procedures will be followed to ensure a documented, traceable link between
measurement results and the sample they represent. These procedures are intended to provide a legally

acceptable record for sample preparation, storage, and analysis.

To track sample custody transfer before ultimate disposition, sample custody will be documented

using a chain-of-custody form similar to that shown in the QAPP.

A chain-of-custody form will be completed for each container in which samples are shipped. After
samples are properly packaged, the shipping container will be sealed and prepared for shipment to the
analytical laboratory. Custody seals will be placed on the outside of the containers to ensure that the
samples are not disturbed prior to reaching the laboratory. An SOP for chain-of-custody procedures

is included in Attachment A.

3.7 Data Validation

Data validation will be performed by an independent, third party data validator for all samples. The
procedures for validation will follow the Level D guidelines listed in Sampling and Chemical Analysis
Quality Assurance for Navy Installation Restoration Program Naval Energy and Environmental

Support Activity (NEESA) guidance document NEESA 20.2-047B, 1998. Further details concerning

data validation are contained in the QAPP.
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TABLE 3-1
SOIL SAMPLE LOCATION AND RATIONALE
LIVE IMPACT AREA WORK PLAN
VIEQUES ISLAND, PURTO RICO

Sample Number Sample Location* Sample Rationale
1 Target 1 North Downgradient of Target 1 and Strafe Area; north
of Target 1 and equidistant to shoreline
2 Target 1 South Topographic low area, downgradient of Target 1
and SAM West
3 Lagoon 1 North Assess impact of Target 1 and SAM West on
Lagoon 1
4 Lagoon 1 East Low portion of Strafe area which could affect
Lagoon 1
5 South Strafe — Beach Line Located close to shoreline; assess impacts of
Strafe area
5D South Strafe —~ Beach Line Duplicate
6 East Strafe Located in topographic low area; potential
drainage way from SAM West
7 SAM West — South East Located in topographic low area; potential
drainage way from SAM West
8 SAM West — South West Located in topographic low area; potential
drainage way from SAM West
9 CE 1001 — Beach Potential drainage feature from CE 1001; Closest
to shoreline
10 CE 1001 — East Located between Lagoon 3 and CE 1001
11 South Convoy — North Located between South Convoy and Lagoon 3
12 South Convoy — South Located south of South Convoy and north of
shoreline
13 CE 1002 Located between CE 1002 and Lagoon 3
14 Lagoon 2 — South Topographic low area; Influenced by CE 1001,
CE 1002, and SAM West; assess impacts on
Lagoon 2
14D Lagoon 2 — South Duplicate
15 SAM West — North Topographic low area; North of SAM West,
between SAM West and shoreline
16 Lagoon 3 —North Located within a topographic low area north of
Lagoon 3
17 RR Tunnel — East Located within a topographic low area northeast of
Lagoon 3 and RR Tunnel
18 Open Disposal of Ordnance Located southwest of RR Tunnel between RR
Area — West Tunnel and Lagoon 3
19 Open Disposal of Ordnance Located in ordnance disposal unit northeast of
Area — Lagoon 3 Lagoon 3
20 Center A/C Revetment Assess impacts on Lagoon 3
21 Runway Center Assess impacts on Lagoon 3
22 South A/C Revetment — East Assess impacts on Lagoon 3
23 South A/C Revetment — West Assess impacts on Lagoon 3
23D South A/C Revetment — West Duplicate
24 Runway — South West Assess impacts on Lagoon 3
25 Runway — South Assess impacts on Lagoon 3
26 Lagoon 3 — South Assess impacts on Lagoon 3

27

CE 1005 — North West

Runoff from fuel farm and CE 1005




TABLE 3-1 (continued)
SOIL SAMPLE LOCATION AND RATIONALE
LIVE IMPACT AREA WORK PLAN
VIEQUES ISLAND, PURTO RICO

Sample Number

Sample Location*

Sample Rationale

28 CE 1005 — South East Runoff from CE 1005 to shoreline
29 CE 1005 — South West Runoff from CE 1005 to shoreline
30 Target 6 Runoff from Target 6
31 Target 5 Runoff from CE 1004 to shoreline
32 Ammo Dump — West Runoff from Ammo Dump
33 Ammo Dump — Northeast Runoff from Ammo Dump
33D Ammo Dump — Northeast Duplicate
34 Fuel Farm — North Runoff from Fuel Farm
35 Fuel Farm — West Runoff from Fuel Farm
36 SAM East — North West North orientation
37A SAM East — East Runoff from SAM East
37B South East Corner LIA Assess south east corner of LIA
BKGl1 Conservation Zone Class 1 — Background sample locations to be determined in
East of LIA field
BKG2 Conservation Zone Class 1 — Background sample locations to be determined in
East of LIA field
BKG3 Conservation Zone Class 1 — Background sample locations to be determined in
East of LIA field
BKG4 EMA— West of LIA Background sample locations to be determined in
field
BKGS5 EMA — West of LIA Background sample locations to be determined in
field
BKGS5D EMA - West of LIA Duplicate

* No samples will be taken from the lagoon. The term lagoon is used to identify certain sample locations.




TABLE 3-2

SUMMARY OF SAMPLE ANALYSIS

LIVE IMPACT AREA WORK PLAN
VIEQUES ISLAND, PUETO RICO

Environmental Parameters Engineering Parameters
3 [7:} 2 —
A : £ 28 |3
EISS| a| ofE g |EL |22l
@ |2 SleS|OCR|s&|E < sglegl|lza
alz2|leglgc|eB|E2|Sg|e=ZYd|Es
= < | = = W (o] I Tl a a
2l2s|2e|52(Ee|S2|ESees[E5(8=
Sample S|22|s2|2S|s2|22|E2ls5E|2 (=2
Number | Sample Lab ID Media = |2 22152122122 |55 32|32
1 LIA-SS-01 Surface Soil X X X X X X
2 LIA-SS-02 Surface Soil X X X X X X
3 LIA-SS-03 Surface Soil X X X X X X X X X
4 LIA-SS-04 Surface Soil X X X X X X
5 LIA-SS-05 Surface Soil X X X X X X X
5D LIA-SS-05D Surface Soil X X X X X X
6 LIA-SS-06 Surface Soil X X X X X X
7 LIA-SS-07 Surface Soil X X X X X X
8 LIA-SS-08 Surface Soil % X X X X X
9 LIA-SS-09 Surface Soil X X X X X X
10 LIA-SS-10 Surface Soil X X X X X X
11 LIA-SS-11 Surface Soil X X X X X X
12 LIA-SS-12 Surface Soil X X X X X X
13 LIA-SS-13 Surface Soil X X X X X X X X X
14 LIA-SS-14 Surface Soil X X X X X X
14D LIA-SS-14D Surface Soil X X X X X X
15 LIA-SS-15 Surface Soil X X X X X X
16 LIA-SS-16 Surface Soil X X X X X X
17 LIA-SS-17 Surface Soil X X X X X X X X X
18 LIA-SS-18 Surface Soil X X X X X X X X X
19 LIA-SS-19 Surface Soil X X X X X X
20 LIA-SS-20 Surface Soil X X X X X X
21 LIA-SS-21 Surface Soil X X X X X X
22 LIA-SS-22 Surface Soil X X X X X X X X X
23 LIA-SS-23 Surface Soil X X X X X X
23D LIA-SS-23D Surface Soil X X X X X X
24 LIA-SS-24 Surface Soil X X X X X X
25 LIA-8S-25 Surface Soil X X X X X X
26 LIA-SS-26 Surface Soil X X X X X X
27 LIA-SS-27 Surface Soil X x X X X X X X X
28 LIA-SS-28 Surface Soil X X X X X X
29 LIA-SS-29 Surface Soil X X X X X X
30 LIA-SS-30 Surface Soil X X X X X X
31 LIA-SS-31 Surface Soil X X X X X X
32 LIA-SS-32 Surface Soil X X X X X X
33 LIA-SS-33 Surface Soil X X X X X X
33D LIA-SS-33D Surface Soil x X X X X X
34 LIA-SS-34 Surface Soil X X X X X X X
35 LIA-SS-35 Surface Soil X X X X X X
36 LIA-SS-36 Surface Soil X X X X X X
37A LIA-SS-37A Surface Soil X X X X X X
37B LIA-SS-37B Surtace Soil X X X X X X
BKG1 |BKG-LIA-SS-01 Surface Soil X X X X X X
BKG2 |BKG-LIA-SS-02 Surface Soil X X p, ¢ X X X
BKG3 |BKG-LIA-SS-03 Surface Soil X X X X X X
BKG4 |BKG-LIA-SS-04 Surface Soil X X X X X X
BKGS5 |BKG-LIA-SS-05 Surface Soil X X X X X X
BKGS5D|BKG-LIA-SS-05D Surface Soil X X X X X X
Notes:

X = Regquested Analysis
M = Appendix IX Inorganics include: antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, mercury,

nickel, selenium, silver, thallium, tin, vanadium, and zinc
MS/MSD = Matrix Spike/Matrix Spike Duplicate
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SOP F301
Revision No: 1

Date: 10/99

Page 1 of 5
STANDARD OPERATING PROCEDURE Page 1 of 5
SOP Number: F301
SAMPLE PRESERVATION AND HANDLING Effective Date: 04/94

TABLE OF CONTENTS

1.0 PURPOSE
2.0 SCOPE
3.0 DEFINITIONS
4.0 RESPONSIBILITIES
5.0 PROCEDURES

5.1  Sample Containers

5.2  Preservation Techniques

5.3  Sample Holding Times
6.0 SAMPLE HANDLING AND TRANSPORTATION
7.0 REFERENCES

ATTACHMENT A — REQUIRED CONTAINER, PRESERVATION TECHNIQUES, AND
HOLDING TIMES

ATTACHMENT B — SAMPLE SHIPPING PROCEDURES
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SOP F301
Revision No: 1
Date: 10/99
Page 2 of 5

SAMPLE PRESERVATION AND HANDLING
1.0 PURPOSE

This SOP describes the appropriate containers for samples of particular matrices, and the steps necessary to
preserve those samples when shipped off site for chemical analysis. It also identifies the qualifications for
individuals responsible for the transportation of hazardous materials and samples and the regulations set forth
by the Department of Transportation regarding the same.

2.0 SCOPE

Some chemicals react with sample containers made of certain materials; for example, trace metals adsorb
more strongly to glass than to plastic, while many organic chemicals may dissolve various types of plastic
containers. It is therefore critical to select the correct container in order to maintain the integrity of the
sample prior to analysis.

Many water and soil samples are unstable and may change in chemical character during shipment. Therefore,
preservation of the sample may be necessary when the time interval between field collection and laboratory
analysis is long enough to produce changes in either the concentration or the physical condition of the
constituent(s). While complete and irreversible preservation of samples is not possible, preservation does
retard the chemical and biological changes that may occur after the sample is collected.

Preservation techniques are usually limited to pH control, chemical addition(s), and refrigeration/freezing.
Their purposes are to (1) retard biological activity, (2) retard hydrolysis of chemical compounds/complexes,
(3) reduce constituent volatility, and (4) reduce adsorption effects.

Typical sample container and preservation requirements for this project are provided in Attachment A of this
SOP. Note that sample container requirements (i.e., volumes) may vary by laboratory.

The Department of Transportation, Code of Federal Regulations (CFR) Title 49 establishes regulations for
all materials offered for transportation. The transportation of environmental samples for analysis is regulated
by Code of Federal Regulations Title 40 (Protection of the Environment), along with 49 CFR Part 172
Subpart H. The transportation of chemicals used as preservatives and samples identified as hazardous (as
defined by 49 CFR Part 171.8) are regulated by 49 CFR Part 172.

3.0 DEFINITIONS

HCI - Hydrochloric Acid

H,SO,- Sulfuric Acid

HNO,; - Nitric Acid

NaOH - Sodium Hydroxide

H:\62470\397Phase\OIdAOP1\Ct0-039T\WorkplanDRAFT\SOPF301.WPD



SOP F301
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Page 3 of 5
Normality (N} - Concentration of a solution expressed as equivalents per liter, where an equivalent is the

amount of a substance containing one mole of replaceable hydrogen or its equivalent. Thus, a one molar
solution of HCI, containing one mole of H, is "one-normal,” while a one molar solution of H,SO, containing
two moles of H, is "two-normal."

4.0 RESPONSIBILITIES

Project Manager - The Project Manager is responsible for ensuring that project-specific plans are in
accordance with these procedures, where applicable, or that other, approved procedures are developed. The
Project Manager is responsible for development of documentation of procedures which deviate from those
presented herein. The Project Manager is also responsible for proper certification of individuals responsible
for transportation of samples of hazardous substances.

Field Team Leader - It is the responsibility of the Field Team Leader to ensure that these procedures are
implemented in the field and to ensure that personnel performing sampling activities have been briefed and
trained to execute these procedures. The Field Team Leader is responsible to ensure all samples and/or
hazardous substances are properly identified, labeled, and packaged prior to transportation.

Sampling Personnel - It is the responsibility of the field sampling personnel to initiate sample preservation
and handling. It is also the responsibility of the field sampling personnel to understand and adhere to the
requirements for proper transportation of samples and/or hazardous substances.

5.0 PROCEDURES

The following procedures discuss sample containerization and preservation techniques that are to be followed
when collecting environmental samples for laboratory analysis.

5.1 Sample Containers

For most samples and analytical parameters either glass or plastic containers are satisfactory. In general, if
the analyte(s) to be measured is organic in nature, the container shall be made of glass. If the analyte(s) is
inorganic, then glass or plastic containers may be used. Containers shall be kept out of direct sunlight (to
minimize biological or photo-oxidation/photolysis of constituents) until they reach the analytical laboratory.
The sample container shall have approximately five to ten percent air space ("ullage™) to allow for
expansion/vaporization if the sample is heated during transport (one liter of water at 4°C expands by 15
milliliters if heated to 130°F/55°C); however, head space for volatile organic analyses shall be omitted.

The analytical laboratory shall provide sample containers that have been certified clean according to USEPA
procedures. Shipping containers for samples, consisting of sturdy ice chests, are to be provided by the
laboratory.

Once opened, the sample container must be used at once for storage of a particular sample. Unused, but
opened, containers are to be considered contaminated and must be discarded. Because of the potential for
introduction of contamination, they cannot be reclosed and saved for later use. Likewise, any unused
containers which appear contaminated upon receipt, or which are found to have loose caps or missing liners
(if required for the container) shall be discarded.

H\62470\397Phase\OIdAOP 1\Cto-0397\WorkplanDRAFT\SOPF301 WPD
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General sample container, preservative, and holding time requirements are listed in Attachment A.

52 Preservation Technigues

The preservation techniques to be used for various analytes are listed in Attachment A. Reagents required
for sample preservation will either be added to the sample containers by the laboratory prior to their shipment
to the field or added in the field using laboratory supplied preservatives. Some of the more commonly used
sample preservation techniques include storage of sample at a temperature of 4°C, acidification of water
samples, and storage of samples in dark (i.e. amber) containers to prevent the samples from being exposed

to light.

All samples shall be stored at a temperature of 4°C. Additional preservation techniques shall be applied to
water samples as follows:

Water samples to be analyzed for volatile organics shall be acidified.

Water samples to be analyzed for semivolatile organics shall be stored in dark containers.
Water samples to be analyzed for pesticides/PCBs shall be stored in dark containers.
Water samples to be analyzed for inorganic compounds shall be acidified.

These preservation techniques generally apply to samples of low-level contamination. The preservation
techniques utilized for samples may vary. However, unless documented otherwise in the project plans, all
samples shall be considered low concentration. All samples preserved with chemicals shall be clearly
identified by indicating on the sample Iabel that the sample is preserved.

53 Sample Holding Times

The elapsed time between sample collection and initiation of laboratory analyses is considered the holding
time and must be within a prescribed time frame for each individual analysis to be performed. Sample
holding times for routine sample collection are provided in Attachment A.

6.0 SAMPLE HANDLING AND TRANSPORTATION

After collection, the outside of all sample containers will be wiped clean with a damp paper towel; however
sample handling should be minimized. Personnel should use extreme care to ensure that samples are not
contaminated. If samples are placed in an ice chest, personnel should ensure that melted ice cannot cause
sample containers to become submerged, as this may result in sample cross-contamination and loss of sample
labels. Sealable plastic bags, (zipper-type bags), should be used when glass sample containers are placed
in ice chests to prevent cross-contamination, if breakage should occur.

Samples may be hand delivered to the laboratory or they may be shipped by common carrier. Relevant
regulations for the storage and shipping of samples are contained in 40 CFR 261.4(d). Parallel state
regulations may also be relevant. Shipment of dangerous goods by air cargo is also regulated by the United
Nations/International Civil Aviation Organization (UN/ICAO). The Dangerous Goods Regulations
promulgated by the International Air Transport Association (IATA) meet or exceed DOT and UN/ICAO
requirements and should be used for shipment of dangerous goods via air cargo. Standard procedures for
shipping environmental samples are given in Attachment B.
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ATTACHMENT B
SAMPLE SHIPPING PROCEDURES

Introduction

Samples collected during field investigations or in response to a hazardous materials incident must be
classified by the project leader, prior to shipping by air, as either environmental or hazardous substances.
The guidance for complying with U.S. DOT regulations in shipping environmental laboratory samples is
given in the "National Guidance Package for Compliance with Department of Transportation Regulations
in the Shipment of Environmental Laboratory Samples."

Pertinent regulations for the shipping of environmental samples is given in 40 CFR 261.4(d). Samples
collected from process wastewater streams, drums, bulk storage tanks, soil, sediment, or water samples from
areas suspected of being highly contaminated may require shipment as dangerous goods/hazardous substance.
Regulations for packing, marking, labeling, and shipping of dangerous goods by air transport are promulgated
by the United Nations International Civil Aviation Organization (UN/ICAO),which is equivalent to IATA.

Individuals responsible for transportation of environmental samples or dangerous goods/hazardous
substances must be tested and certified by their employer. This is required by 49 CFR Part 172 Subpart H
Docket HM-126 to assure the required qualifications for individuals offering materials for transportation.

Environmental samples shall be packed prior to shipment by commercial air carrier using the following
procedures:

1. Select a sturdy cooler in good repair. Secure and tape the drain plug (inside and outside)
with fiber or duct tape. Line the cooler with a large heavy duty plastic bag. This practice
keeps the inside of the cooler clean and minimizes cleanup at the laboratory after samples
are removed.

2 Allow sufficient headspace (ullage) in all bottles (except VOAs) to compensate for any
pressure and temperature changes (approximately 10 percent of the volume of the
container).

B Be sure the lids on all bottles are tight (will not leak). In many regions custody seals are

also applied to sample container lids. The reason for this practice is two-fold: to maintain
integrity of samples and keep lid on the container should the lid loosen during shipment.
Check with the appropriate regional procedures prior to field work. In many cases, the
laboratory manager of the analytical lot to be used on a particular project can also provide
this information.

4. It is good practice to wrap all glass containers in bubblewrap or other suitable packing
material prior to placing in plastic bags.
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5. Place all bottles in separate and appropriately sized polyethylene bags and seal the bags with
tape (preferably plastic electrical tape, unless the bag is a zipper-type bag). Up to three
VOA bottles, separately wrapped in bubblewrap, may be packed in one plastic bag.

6. Optionally, place three to six VOA vials in a quart metal can and then fill the can with
vermiculite.
7. Place two to four inches of vermiculite (ground corn cob, or other inert packing material)

in the bottom of the cooler and then place the bottles and cans in the cooler with sufficient
space to allow for the addition of more vermiculite between the bottles and cans.

8. Put frozen "blue ice" (or ice that has been placed in properly sealed, double-bagged, heavy
duty polyethylene bags) on top of and between the samples. Fill all remaining space
between the bottles or cans with packing material. Fold and securely fasten the top of the
large heavy duty plastic bag with tape (preferably electrical or duct).

9. Place the Chain-of-Custody Record and the Request for Analysis Form (if applicable) into
a plastic bag, tape the bag to the inner side of the cooler lid, and then close the cooler and
securely tape (preferably with fiber tape) the top of the cooler unit. Wrap the tape three to
four times around each side of the cooler unit. Chain-of-custody seals should be affixed to
the top and sides of the cooler within the securing tape so that the cooler cannot be opened
without breaking the seal.

10. Each cooler (if multiple coolers) should have its own Chain-of-Custody Record reflecting
the samples shipped in that cooler.

11. Label according to 40 CFR 261.4(d). The shipping containers should be marked "THIS
END UP," and arrow labels which indicate the proper upward position of the container
should be affixed to the container. A label containing the name and address of the shipper
and laboratory shall be placed on the outside of the container. It is good practice to secure
this label with clear plastic tape to prevent removal during shipment by blurring of important
information should the label become wet. The commercial carrier is not required to sign the
COC record as long as the custody seals remain intact and the COC record stays in the
cooler. The only other documentation required is the completed airbill, which is secured to
the top of the shipping container. Please note several coolers/shipping containers may be
shipped under one airbill. However, each cooler must be labeled as "Cooler 1 of 3, Cooler
2 of 3, etc.", prior to shipping. Additionally it is good practice to label each COC form to
correspond to each cooler (i.e., 1 of 3, 2 of 3, etc.).
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SOIL AND ROCK SAMPLE ACQUISITION
1.0 PURPOSE

The purpose of this procedure is to describe the handling of rock cores and subsurface soil samples collected
during drilling operations. Surface soil sampling also is described.

2.0 SCOPE

The methods described in this SOP are applicable for the recovery of subsurface soil and rock samples
acquired by coring operations or soil sampling techniques such as split-barrel sampling and thin-walled tube
sampling. Procedures for the collection of surface soil samples also are discussed. This SOP does not
discuss drilling techniques or well installation procedures. ASTM procedures for “Penetration Test and
Split-Barrel Sampling of Soils," "Thin-Walled Tube Sampling of Soils," and “Diamond Core Drilling for Site
Investigation" have been included as Attachments A through C, respectively.

3.0 DEFINITIONS

Thin-Walled Tube Sampler - A thin-walled metal tube (also called Shelby tube) used to recover relatively
undisturbed soil samples. These tubes are available in various sizes, ranging from 2 to 5 inches outer
diameter (0.D.) and 18 to 54 inches length.

Split-Barrel Sampler - A steel tube, split in half lengthwise, with the halves held together by threaded collars
at either end of the tube. Also called a split-spoon sampler, this device can be driven into unconsolidated
materials using a drive weight mounted on the drilling string. A standard split-spoon sampler (used for
performing Standard Penetration Tests) is two inches O.D. and 1-3/8-inches inner diameter (I.D.). This
standard spoon is available in two common lengths providing either 20-inch or 26-inch internal longitudinal
clearance for obtaining 18-inch or 24-inch long samples, respectively.

Grab Sample - An individual sample collected from a single location at a specific time or period of time
generally not exceeding 15 minutes. Grab samples are associated with surface water, groundwater,
wastewater, waste, contaminated surfaces, soil, and sediment sampling. Grab samples are typically used to
characterize the media at a particular instant in time.

Composite Samples - A sample collected over time that typically consists of a series of discrete samples
which are combined or "composited." Two types of composite samples are listed below:

e Areal Composite: A sample collected from individual grab samples collected on an areal
or cross-sectional basis. Areal composites shall be made up of equal volumes of grab
samples. Each grab sample shall be collected in an identical manner. Examples include
sediment composites from quarter-point sampling of streams and soil samples from grid
points.
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e Vertical Composite: A sample collected from individual grab samples collected from a
vertical cross section. Vertical composites shall be made up of equal volumes of grab
samples. Each grab sample shall be collected in an identical manner. Examples include
vertical profiles of soil/sediment columns, lakes and estuaries.

4.0 RESPONSIBILITIES

Project Manager - The Project Manager is responsible for ensuring that, where applicable, project-specific
plans are in accordance with these procedures, or that other approved procedures are developed.
Furthermore, the Project Manager is responsible for development of documentation of procedures which
deviate from those presented herein.

Field Team Leader - The Field Team Leader is responsible for selecting and detailing the specific sampling
techniques and equipment to be used, and documenting these in accordance with the Sampling and Analysis
Plan. It is the responsibility of the Field Team Leader to ensure that these procedures are implemented in
the field and to ensure that personnel performing sampling activities have been briefed and trained to execute
these procedures.

Drilling Inspector - It is the responsibility of the drilling inspector to follow these procedures, or to follow
documented, project-specific procedures as directed by the Field Team Leader and/or the Project Manager.
The Drilling Inspector is responsible for the proper acquisition of rock cores and subsurface soil samples.

Sampling Personnel - It is the responsibility of the field sampling personnel to follow these procedures, or
to follow documented, project-specific procedures as directed by the Field Team Leader and/or the Project
Manager. The sampling personnel are responsible for the proper acquisition of samples.

5.0 PROCEDURES

Subsurface soil and rock samples are used to characterize the three-dimensional subsurface stratigraphy.
This characterization can indicate the potential for migration of contaminants from various sites. In addition,
definition of the actual migration of contaminants can be obtained through chemical analysis of subsurface
soil samples. Where the remedial activities may include in-situ treatment, or the excavation and removal of
the contaminated soil, the depth and areal extent of contamination must be known as accurately as possible.

Surface soil samples serve to characterize the extent of surface contamination at various sites. These samples
may be collected during initial site screening to determine gross contamination levels and levels of personal
protection required as part of more intensive field sampling activities, to gather more detailed site data during
design, or to determine the need for, or success of, cleanup actions.

Site construction activities may require that the engineering and physical properties of soil and rock be
determined. Soil types, bearing strength, compressibility, permeability, plasticity, and moisture content are
some of the geotechnical characteristics that may be determined by laboratory tests of soil samples. Rock
quality, strength, stratigraphy, structure, etc. often are needed to design and construct deep foundations or
remedial components.
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5.1 Subsurface Soil Samples

This section discusses four methods for collecting subsurface soil samples: (1) split-spoon sampling; (2)
shelby tube sampling; (3) bucket auger sampling; and direct push sampling. All four methods yield samples
suitable for laboratory analysis. Copies of the ASTM procedures for split-spoon sampling, shelby-tube
sampling and direct push sampling are provided in Attachments A, B and C, respectively.

5.1.1 Split-Barrel (Split-Spoon) Sampling

The following procedures are to be used for split-spoon, geotechnical soil sampling:

1.

Clean out the borehole to the desired sampling depth using equipment that will ensure that
the material to be sampled is not disturbed by the operation.

Side-discharge or bottom-discharge bits are permissible. The process of jetting through the
sampler and then sampling when the desired depth is reached shall not be permitted. Where
casing is used, it may not be driven below the sampling elevation.

The two-inch O.D. split-barrel (not for geotech) sampler should be driven with blows from
a 140-pound hammer falling 30 inches in accordance with ASTM D1586-84, Standard
Penetration Test.

Repeat this operation at intervals not longer than 5 feet in homogeneous strata, or as
specified in the Sampling and Analysis Plan.

Record on the Field Test Boring Record or field logbook the number of blows required to
effect each six inches of penetration or fraction thereof. The first six inches is considered
to be a seating drive. The sum of the number of blows required for the second and third six
inches of penetration is termed the penetration resistance, N. If the sampler is driven less
than 18 inches, the penetration resistance is that for the last one foot of penetration. (If less
than one foot is penetrated, the logs shall state the number of blows and the fraction of one
foot penetrated.) In cases where samples are driven 24 inches, the sum of second and third
six-inch increments will be used to calculate the penetration resistance. (Refusal of the
Standard Penetration Test will be noted as 50 blows over an interval equal to or less than
6 inches; the interval driven will be noted with the blow count.)

Bring the sampler to the surface and remove both ends and one half of the split-spoon such
that the soil recovered rests in the remaining half of the barrel. Describe carefully the
recovery (length), composition, structure, consistency, color, condition, etc. of the recovered
soil according to SOP F101; then put into jars without ramming. Jars with samples not
taken for chemical analysis should be tightly closed, to prevent evaporation of the soil
moisture. Affix labels to the jar and complete Chain-of-Custody and other required sample
data forms (see SOP F302). Protect samples against extreme temperature changes and
breakage by placing them in appropriate cartons stored in a protected area.
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In addition to collecting soils for geotechnical purposes, split-spoon sampling can be employed to obtain
samples for environmental analytical analysis. The following procedures are to be used for split-spoon,
environmental soil sampling:

1. Follow sample collection procedures 1 through 6 as outlined in Section 5.1.1.

2. After sample collection, remove the soil from the split-spoon sampler. Prior to filling
laboratory containers, the soil sample should be mixed thoroughly as possible to ensure that
the sample is as representative as possible of the sample interval. Soil samples for volatile
organic compounds should not be mixed. Further, sample containers for volatile organic
compounds analyses should be filled completely without head space remaining in the
container to minimize volatilization.

3 Record all pertinent sampling information such as soil description, sample depth, sample
number, sample location, and time of sample collection in the Field Test Boring Record or
field logbook. In addition, label, tag, and number the sample bottle(s).

4, Pack the samples for shipping (see SOP F301). Attach seal to the shipping package. Make
sure that Chain-of-Custody Forms and Sample Request Forms are properly filled out and
enclosed or attached (see SOP F302).

5. Decontaminate the split-spoon sample as described in SOP F501 and SOP F502. Replace
disposable latex gloves between sample stations to prevent cross-contaminating samples.

For obtaining composite soil samples (see Section 3.0), a slightly modified approach is employed. Each
individual discrete soil sample from the desired sample interval will be placed into a stainless-steel,
decontaminated bowl (or other appropriate container) prior to filling the laboratory sample containers.
Special care should be taken to cover the bowl between samples with aluminum foil to minimize
volatilization. Immediately after obtaining soils from the desired sampling interval, the sample to be
analyzed for Volatile Organic Compounds (VOCs) should be collected. In the event that a composite sample
is required, care should be taken to obtain a representative sampling of each sample interval. The remaining
soils should be thoroughly mixed. Adequate mixing can be achieved by stirring in a circular fashion and
occasionally turning the soils over. Once the remaining soils have been thoroughly combined, samples for
analyses other than VOCs should be placed into the appropriate sampling containers.

5.1.2 Thin-Wall (Shelby Tube) Sampling

When it is desired to take undisturbed samples of soil for physical laboratory testing, thin-walled seamless
tube samplers (Shelby tubes) will be used. The following method applies:

1. Clean out the hole to the sampling elevation, being careful to minimize the chance for
disturbance or contamination of the material to be sampled.

2. The use of bottom discharge bits or jetting through an open-tube sampler to clean out the
hole shall not be allowed. Only side discharge bits are permitted.
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3 Prior to inserting the tube sampler in the hole, check to ensure that the sampler head
contains a check valve. The check valve is necessary to keep water in the rods from pushing
the sample out of the tube sampler during sample withdrawal and to maintain a suction
within the tube to help retain the sample.

4. With the sampling tube resting on the bottom of the hole and the water level in the boring
at the natural groundwater level or above, push the tube into the soil by a continuous and
rapid motion, without impacting or twisting. In no case shall the tube be pushed further than
the length provided for the soil sample. Allow a free space in the tube for cuttings and
sludge.

5. After pushing the tube, the sample should sit 5 to 15 minutes prior to removal. Immediately
before removal, the sample must be sheared by rotating the rods with a pipe wrench a
minimum of two revolutions.

6. Upon removal of the sampler tube from the hole, measure the length of sample in the tube
and also the length penetrated. Remove disturbed material in the upper end of the tube and
measure the length of sample again. After removing at least an inch of soil, from the lower
end and after inserting an impervious disk, seal both ends of the tube with at least a 1/2-inch
thickness of wax applied in a way that will prevent the wax from entering the sample.
Newspaper or other types of filler must be placed in voids at either end of the sampler prior
to sealing with wax. Place plastic caps on the ends of the sampler, tape them into place and
then dip the ends in wax to seal them.

7. Affix labels to the tubes and record sample number, depth, penetration, and recovery length
on the label. Mark the same information and "up" direction on the tube with indelible ink,
and indicate the top of the sample. Complete chain-of-custody and other required forms (see
SOP F302). Do not allow tubes to freeze, and store the samples vertically (with the same
orientation they had in the ground, i.e., top of sample is up) in a cool place out of the sun at
all times. Ship samples protected with suitable resilient packing material to reduce shock,
vibration, and disturbance.

8. From soil removed from the ends of the tube, make a careful description using the methods
presented in SOP F101.
9. When thin-wall tube samplers are used to collect soil for certain chemical analyses, it may

be necessary to avoid using wax, newspaper, or other fillers.

Thin-walled undisturbed tube samplers are restricted in their usage by the consistency of the soil to be
sampled. Often very loose and/or wet samples cannot be retrieved by the samplers, and soils with a
consistency in excess of very stiff cannot be penetrated by the sampler. Other appropriate devices can be
used in conjunction with the tube samplers to obtain undisturbed samples of stiff soils. Using these devices
normally increases sampling costs and, therefore, their use should be weighed against the increased cost and
the need for an undisturbed sample. In any case, if a sample cannot be obtained with a tube sampler, an
attempt should be made with a split-spoon sampler at the same depth so that at least one sample can be
obtained for classification purposes.
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5.1.3 Bucket (Hand) Auger Sampling

Hand augering is the most common manual method used to collect subsurface samples. Typically, 4-inch
auger buckets with cutting heads are pushed and twisted into the ground and removed as the buckets are
filled. The auger holes are advanced one bucket at a time. The practical depth of investigation using a hand
auger is related to the material being sampled. In sands, augering is usually easily accomplished, but the
depth of investigation is controlled by the depth at which sands begin to cave. At this point, auger holes
usually begin to collapse and cannot practically be advanced to lower depths, and further samples, if
required, must be collected using some type of pushed or driven device. Hand augering may also become
difficult in tight clays or cemented sands. At depths approaching 20 feet, torquing of hand auger extensions
becomes so severe that in resistant materials powered methods must be used.

When a vertical sampling interval has been established, one auger bucket is used to advance the auger hole
to the first desired sampling depth. If the sample at this location is to be a vertical composite of all intervals,
the same bucket may be used to advance the hole, as well collect subsequent samples in the same hole.
However, if discrete grab samples are to be collected to characterize each depth, a decontaminated bucket
must be placed on the end of the auger extension immediately prior to collecting the next sample. The top
several inches of soil should be removed from the bucket to minimize the chances of cross-contamination
of the sample from fall-in of material from the upper portions of the hole. The bucket auger should be
decontaminated between samples as outlined in SOP F502.

In addition to hand augering, powered augers can be used to advance a boring for subsurface soil collection.
However, this type of equipment is technically a sampling aid and not a sampling device, and 20 to 25 feet
is the typical lower depth range for this equipment. It is used to advance a hole to the required sample depth,
at which point a hand auger is usually used to collect the sample.

5.1.4 Direct Push Sampling

Direct push sampling has become a widely used technique for collecting environmental samples of soil and
groundwater. There are multiple sampling devices and different sized samplers used in direct push methods.
Please refer to ASTM standards in attachment D. This is a general procedure for sampling and could change
depending on work plan and type of sampling being done.

1. The sampler should be driven to desired depth for sample.

2 Bring the sampler to the surface and remove soil sleeve. Record all pertinent sampling
information such as soil description, sample depth, sample number, sample location, and
time of sample collection in the Field Test Boring Record or field logbook. In addition,
label, tag, and number the sample bottle(s). Affix labels to the jar and complete Chain-of-
Custody and other required sample data forms (see SOP F302).

3. After sample collection, remove the soil from the sampler. Prior to filling laboratory
containers, the soil sample should be mixed thoroughly as possible to ensure that the sample
is as representative as possible of the sample interval. Soil samples for volatile organic
compounds should not be mixed.  Further, sample containers for volatile organic
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compounds analyses should be filled completely without head space remaining in the
container to minimize volatilization.

Pack the samples for shipping (see SOP F301). Attach seal to the shipping package. Make
sure that Chain-of-Custody Forms and Sample Request Forms are properly filled out and
enclosed or attached (see SOP F302).

Decontaminate the sampler as described in SOP F501 and SOP F502. Replace disposable
latex gloves between sample stations to prevent cross-contaminating samples.

5.2 Surface Soil Samples

Surface soils are generally classified as soils between the ground surface and 6 to 12 inches below ground
surface. For loosely packed surface soils, stainless steel (organic analyses) or plastic (inorganic analyses)
scoops or trowels, can be used to collect representative samples. For densely packed soils or deeper soil
samples, a hand or power soil auger may be used.

The following methods are to be used:

1.

Use a soil auger for deep samples (greater than 12 inches) or a scoop or trowel for surface
samples. Remove debris, rocks, twigs, and vegetation before collecting the sample.

Immediately transfer the sample to the appropriate sample container. Attach a label and
identification tag. Record all required information in the field logbook (SOP F303) and on
the sample log sheet, chain-of-custody record (SOP F302), and other required forms.

Classify and record a description of the sample, as discussed in SOP F101. Descriptions for
surface soil samples should be recorded in the field logbook; descriptions for soil samples
collected with power or hand augers shall be recorded on a Field Test Boring Record.

Store the sampling utensil in a plastic bag until decontamination or disposal. Use a new or
freshly-decontaminated sampling utensil for each sample taken.

Pack and ship as described in SOP F301.

Mark the location with a numbered stake if possible and locate sample points on a sketch
of the site or on a sketch in the field logbook.

When a representative composited sample is to be prepared (e.g., samples taken from a
gridded area or from several different depths), it is best to composite individual samples in
the laboratory where they can be more precisely composited on a weight or volume basis.
If this is not possible, the individual samples (all of equal volume, i.e., the sample bottles
should be full) should be placed in a stainless steel bucket (or other appropriate container),
mixed thoroughly using a decontaminated stainless steel spatula or trowel, and a composite
sample collected. In some cases, as delineated in project-specific sampling and analysis
plans, laboratory compositing of the samples may be more appropriate than field
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compositing. Samples to be analyzed for parameters sensitive to volatilization should be
composited and placed into the appropriate sample bottles immediately upon collection.

53 Rock Cores

Once rock coring has been completed and the core recovered, the rock core must be carefully removed from
the barrel, placed in a core tray (previously labeled “top" and “bottom" to avoid confusion), classified, and
measured for percentage of recovery, as well as the rock quality designation (RQD) (see SOP F101). If split-
barrels are used, the core may be measured and classified in the split barrel after opening and then transferred
to a core box.

Each core shall be described and classified on a Field Test Boring Record using a uniform system as
presented in SOP F101. If moisture content will be determined or if it is desirable to prevent drying (e.g.,
to prevent shrinkage of hydrated formations) or oxidation of the core, the core must be wrapped in plastic
sleeves immediately after logging. Each plastic sleeve shall be labeled with indelible ink. The boring
number, run number and the footage represented in each sleeve shall be included, as well as the top and
bottom of the core run.

After sampling, rock cores must be placed in the sequence of recovery in wooden or plastic core boxes
provided by the drilling contractor. Rock cores from different borings shall not be placed in the same core
box. The core boxes should be constructed to accommodate 10 to 20 linear feet of core and should be
constructed with hinged tops secured with screws, and a latch (usually a hook and eye) to keep the top
securely fastened. Wood partitions shall be placed at the end of each core run and between rows. The depth
from the surface of the boring to the top and bottom of the drill run and the run number shall be marked on
the wooden partitions with indelible ink. The order of placing cores shall be the same in all core boxes. The
top of each core obtained should be clearly and permanently marked on each box. The width of each row
must be compatible with the core diameter to prevent lateral movement of the core in the box. Similarly, any
empty space in a row shall be filled with an appropriate filler material or spacers to prevent longitudinal
movement of the core in the box.

The inside and outside of the core-box lid shall be marked by indelible ink to show all pertinent data
pertaining to the box's contents. At a minimum, the following information must be included:

Project name

Date

Boring number

Footage (depths)

Run number(s)

Recovery

Rock Quality Designation (RQD)
Box number (x of x)

It is also useful to draw a large diagram of the core in the box, on the inside of the box top. This provides
more room for elevations, run numbers, recoveries, comments, etc., than could be entered on the upper edges
of partitions or spaces in the core box.

H:\62470\397Phase\Old AOP | \Cto-039T\WorkplanDRAFT\SOPF 102. WPD



SOP F102
Revision No: 1
Date: 10/99
Page 10 of 10

For easy retrieval when core boxes are stacked, the sides and ends of the box should also be labeled and
include project name, boring number, top and bottom depths of core and box number.

Due to the weight of the core, a filled core box should always be handled by two people. Core boxes stored
on site should be protected from the weather. The core boxes should be removed from the site in a careful
manner as soon as possible. Exposure to extreme heat or cold should be avoided whenever possible.
Arrangements should be made to dispose of or return the core samples to the client for completion of the
project.

6.0 QUALITY ASSURANCE RECORDS

Where applicable, Field Test Boring Records and Test Boring Records will serve as the quality assurance
records for subsurface soil samples, rock cores and near surface soil samples collected with a hand or power
auger. Observations shall be recorded in the Field Logbook as described in SOP F303. Chain-of-Custody
records shall be completed for samples collected for laboratory analysis as described in SOP F101 and SOP
F302.

7.0 REFERENCES

I American Society for Testing and Materials, 1987. Standard Method for Penetration Test and Split-
Barrel Sampling of Soils. ASTM Method D1586-84, Annual Book of Standards, ASTM,
Philadelphia, Pennsylvania.

2. American Society for Testing and Materials, 1987. Standard Practice for Thin-Walled Tube
Sampling of Soils. Method D1587-83, Annual Book of Standards, ASTM, Philadelphia,

Pennsylvania.

3. American Society for Testing and Materials, 1987. Standard Practice for Diamond Core Drilling
for Site Investigation. Method D2113-83 (1987), Annual Book of Standards ASTM, Philadelphia,
Pennsylvania.

4. U. S. EPA, 1991. Standard Operating Procedures and Quality Assurance Manual. Environmental
Compliance Branch, U. S. EPA, Environmental Services Division, Athens, Georgia.
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ATTACHMENT A

SUMMARY OF CONTAINERS, PRESERVATION, AND HOLDING TIMES FOR AQUEOUS SAMPLES

; Preservation b ) Analytical
Parameter Bottle Requirements Requirements Holding Time Method Bottle Volume
Volatile Organic Compounds glass teflon lined cap Cool to 4°C 10 days CLP 2x40ml
(VOA) 1:1 HCI pH <2
Semivolatile Organic glass teflon lined cap Cool to 4°C Extraction within 5 days CLP 2x 1 liter
Compounds (SVOA) Dark Analyze 40 days
PCB/Pesticides glass teflon lined cap Cool to 4°C Extraction within 5 days CLP 2 x 1 liter
Dark | Analyze 40 days
Cyanide plastic/glass NaOH to pH>12 14 days CLP 1x1 liter
Cool to 4°C EPA 335.2
Metals (TAL) plastic/glass HNO,; to pH <2 180 days except Mercury is | CLP 1x1 liter
26 days
Total Organic Carbon glass, teflon lined cap Coolto 4°C 28 days EPA 415.1 2 x40 ml
H,SO, to pH <2
Total Organic Halogen plastic/glass Cool to 4°C 28 days EPA 450.1 250 ml
H,SO, to pH <2
Chloride plastic/glass none required 28 days EPA 250 ml
325.2/325.3
Sulfate plastic/glass Cool to 4°C 28 days EPA 375.4 250 ml
Alkalinity plastic/glass Cool to 4°C 14 days EPA 250 ml
310.1/310.2
Gross alpha/gross beta plastic/glass HNO, to pH <2 6 months 9310 1 gallon
Chlorinated herbicides glass, teflon lined cap Cool to 4°C 14/28 days EPA 515.1 1000 ml
Hardness plastic/glass HNO, to pH <2 6 months EPA 130.2 150 m!

o Holding times for CLP methods are based on Validated Time of Sample Receipt as stated in CLP statement of work of February, 1991.

Holding times for Non-CLP methods are based on time of sample collection.

Note:  Verify this information with the laboratory that will perform the analyses.



ATTACHMENT A (Continued)

SUMMARY OF CONTAINERS, PRESERVATION, AND HOLDING TIMES FOR SOIL SAMPLES

; Preservation G Fr Analytical
Parameter Bottle Requirements Requirements Holding Time Method Bottle Volume

Volatile Organic Compounds glass teflon lined cap Cool to 4°C 10 days CLP 1 x50 gm

(VOA)

Semivolatile Organic glass teflon lined cap Cool to 4°C Extraction within 10 days CLP 1x250 gm

Compounds (SVOA) Analyze 40 days

PCB/Pesticides glass teflon lined cap Cool to 4°C Extraction within 10 days CLP 1x50gm
Analyze 40 days

Metals (TAL) plastic/glass Cool to 4°C Mercury is 26 days CLP 1 x50 gm
180 days

Cyanide plastic/glass Cool to 4°C 14 days CLP 1 x50 gm

EPA 335.2M
m Holding times for CLP methods are based on Validated Time of Sample Receipt as stated in CLP statement of work of February, 1991.

Holding times for Non- CLP methods are based on time of sample collection.

Note:  Verify this information with the laboratory that will perform the analyses.
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CHAIN-OF-CUSTODY
1.0 PURPOSE

The purpose of this SOP is to provide information on chain-of-custody procedures to be used to document
sample handling.

2.0 SCOPE

This procedure describes the steps necessary for transferring samples through the use of Chain-of-Custody
Records. A Chain-of-Custody Record is required, without exception, for the tracking and recording of
samples collected for on-site or off-site analysis (chemical or geotechnical) during program activities (except
wellhead samples taken for measurement of field parameters). Use of the Chain-of-Custody Record Form
creates an accurate written record that can be used to trace the possession and handling of the sampie from
the moment of its collection through analysis. This procedure identifies the necessary custody records and
describes their completion. This procedure does not take precedence over region-specific or site-specific
requirements for chain-of-custody.

3.0 DEFINITIONS

Chajn-of-Custody Record Form - A Chain-of-Custody Record Form is a printed two-part form that
accompanies a sample or group of samples as custody of the sample(s) is transferred from one custodian to
another custodian. One copy of the form must be retained in the project file. An example of a Chain-of-
Custody Record Form is presented in Attachment B.

Custodian - The person responsible for the custody of samples at a particular time, until custody is
transferred to another person (and so documented), who then becomes custodian. A sample is under one’s
custody if:

It is in one’s actual possession.

It is in one’s view, after being in one’s physical possession.

It was in one’s physical possession and then he/she locked it up to prevent tampering.
It is in a designated and identified secure area.

Sample - A sample is physical evidence collected from a facility or the environment, which is representative
of conditions at the point and time that it was collected.

4.0 RESPONSIBILITIES

Project Manager - The Project Manager is responsible for ensuring that project-specific plans are in
accordance with these procedures, where applicable, or that other, approved procedures are developed. The
Project Manager is responsible for development of documentation of procedures which deviate from those
presented herein. The Project Manager is responsible for ensuring that chain-of-custody procedures are
implemented. The Project Manager also is responsible for determining that custody procedures have been
met by the analytical laboratory.
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Field Team Leader - The Field Team Leader is responsible for determining that chain-of-custody procedures
are implemented up to and including release to the shipper or laboratory. It is the responsibility of the Field
Team Leader to ensure that these procedures are implemented in the field and to ensure that personnel
performing sampling activities have been briefed and trained to execute these procedures.

Sampling Personnel - It is the responsibility of the field sampling personnel to initiate chain-of-custody
procedures, and maintain custody of samples until they are relinquished to another custodian, the sample
shipper, or to a common carrier.

5.0 PROCEDURES

The term "chain-of-custody" refers to procedures which ensure that evidence presented in a court of law is
valid. The chain-of-custody procedures track the evidence from the time and place it is first obtained to the
courtroom, as well as providing security for the evidence as it is moved and/or passed from the custody of
one individual to another.

Chain-of-custody procedures, record keeping, and documentation are an important part of the management
control of samples. Regulatory agencies must be able to provide the chain-of-possession and custody of any
samples that are offered for evidence, or that form the basis of analytical test results introduced as evidence.
Written procedures must be available and followed whenever evidence samples are collected, transferred,
stored, analyzed, or destroyed.

5.1 Sample Identification

The method of identification of a sample depends on the type of measurement or analysis performed. When
in-situ measurements are made, the data are recorded directly in bound logbooks or other field data records
with identifying information.

Information which shall be recorded in the field logbook, when in-situ measurements or samples for
laboratory analysis are collected, includes:

Field Sampler(s)

Project and Task Number

Project Sample Number

Sample location or sampling station number

Date and time of sample collection and/or measurement
Field observations

Equipment used to collect samples and measurements
Calibration data for equipment used

Measurements and observations shall be recorded using waterproof ink.
5.1.1 Sample Label

Samples, other than in-situ measurements, are removed and transported from the sample location to a
laboratory or other location for analysis. Before removal, however, a sample is often divided into portions,
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depending upon the analyses to be performed. Each portion is preserved in accordance with the Sampling
and Analysis Plan. Each sample container is identified by a sample label (see Attachment A). Sample labels
are provided, along with sample containers, by the analytical laboratory. The information recorded on the
sample label includes:

® Project and Task Number.

® Station Location - The unique sample number identifying this sample.

L Date - A six-digit number indicating the day, month, and year of sample collection (e.g.,
12/21/85).

e Time - A four-digit number indicating the 24-hour time of collection (for example: 0954 is

9:54 am., and 1629 is 4:29 p.m.).

o Medium - Water, soil, sediment, sludge, waste, etc.

L Sample Type - Grab or composite.

L] Preservation - Type and quantity of preservation added.

@ Analysis - VOA, BNAs, PCBs, pesticides, metals, cyanide, other.
® Sampled By - Printed name of the sampler.

® Remarks - Any pertinent additional information.

Using only the work assignment number of the sample label maintains the anonymity of sites. This may be
necessary, even to the extent of preventing the laboratory performing the analysis from knowing the identity
of the site (e.g., if the laboratory is part of an organization that has performed previous work on the site).

5.2 Chain-of-Custody Procedures

After collection, separation, identification, and preservation, the sample is maintained under chain-of-custody
procedures until it is in the custody of the analytical laboratory and has been stored or disposed.

S5.2.1 Field Custody Procedures
® Samples are collected as described in the site Sampling and Analysis Plan. Care must be
taken to record precisely the sample location and to ensure that the sample number on the

label matches the Chain-of-Custody Record exactly.

® The person undertaking the actual sampling in the field is responsible for the care and
custody of the samples collected until they are properly transferred or dispatched.
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When photographs are taken of the sampling as part of the documentation procedure, the
name of the photographer, date, time, site location, and site description are entered
sequentially in the site logbook as photos are taken. Once developed, the photographic prints
shall be serially numbered, corresponding to the logbook descriptions; photographs will be
stored in the project files. It is good practice to identify sample locations in photographs by
including an easily read sign with the appropriate sample/location number.

Sample labels shall be completed for each sample, using waterproof ink unless prohibited
by weather conditions, e.g., a logbook notation would explain that a pencil was used to fill
out the sample label if the pen would not function in freezing weather.

5.2.2 Transfer of Custody and Shipment

Samples are accompanied by a Chain-of-Custody Record Form. When transferring the possession of
samples, the individual(s) relinquishing and receiving will sign, date, and note the time on the Record. This
Record documents sample custody transfer from the sampler, often through another person, to the analyst
in the laboratory. The Chain-of-Custody Record is filled out as given below.

Enter header information (Project and Task number, samplers, and project name).

Enter sample specific information (sample number, media, sample analysis required and
analytical method, grab or composite, number and type of sample containers, and date/time
sample was collected).

Sign, date, and enter the time under "Relinquished by" entry.

Have the person receiving the sample sign the "Received by" entry. If shipping samples by
a common carrier, print the carrier to be used in this space (i.e., Federal Express).

If a carrier is used, enter the airbill number under "Remarks," in the bottom right corner.

Place the original (top, signed copy) of the Chain-of-Custody Record Form in a plastic
zipper-type bag or other appropriate sample shipping package. Retain the copy with field
records.

Sign and date the custody seal, a 1- by 3-inch white paper label with black lettering and an
adhesive backing. Attachment C is an example of a custody seal. The custody seal is part
of the chain-of-custody process and is used to prevent tampering with samples after they
have been collected in the field. Custody seals shall be provided by the analytical laboratory.

Place the seal across the shipping container opening so that it would be broken if the
container was to be opened.

Complete other carrier-required shipping papers.
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The custody record is completed using waterproof ink. Any corrections are made by drawing a line through
and initialing and dating the change, then entering the correct information. Erasures are not permitted.

Common carriers will usually not accept responsibility for handling Chain-of-Custody Record Forms; this
necessitates packing the record in the shipping container (enclosed with other documentation in a plastic
zipper-type bag). As long as custody forms are sealed inside the shipping container and the custody seals are
intact, commercial carriers are not required to sign the custody form.

The laboratory representative who accepts the incoming sample shipment signs and dates the Chain-of-
Custody Record, completing the sample transfer process. It is then the laboratory's responsibility to maintain
internal logbooks and custody records throughout sample preparation and analysis.

6.0 QUALITY ASSURANCE RECORDS

Once samples have been packaged and shipped, the COC copy and airbill receipt becomes part of the Quality
Assurance Record.

7.0 REFERENCES

1. USEPA. User's Guide to the Contract Laboratory Program. Office of Emergency and
Remedial Response, Washington, D.C. (EPA/540/P-91/002), January 1991.
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FIELD LOGBOOK FIELD LOGBOOK
1.0 PURPOSE
This SOP describes the process for maintaining a field logbook.
2.0 SCOPE

The field logbook is a document which records all major on-site activities conducted during a field
investigation. Ata minimum, the following activities/events shall be recorded in the field logbook by each
member of the field crew.

Arrival/departure of site workers and visitors

Arrival/departure of equipment

Sample pickup (sample numbers, carrier, time)

Sampling activities

Start or completion of boreholes, monitoring wells, or sampling activities
Health and safety issues

The field logbook is initiated upon arrival at the site for the start of the first on-site activity. Entries are made
every day that on-site activities take place. At least one field logbook shall be maintained per site.

The field logbook becomes part of the permanent site file. Because information contained in the field
logbook may be admitted as evidence in legal proceedings, it is critical that this document is properly
maintained.

3.0 DEFINITIONS

Field logbook - The field logbook is a bound notebook with consecutively numbered pages. Upon entry of
data, the logbook requires the signature of the responsible data/information recorder.

4.0 RESPONSIBILITIES

The Field Team Leader is responsible for maintaining a master field logbook for the duration of on-site
activities. Each member of the sampling crew is responsible for maintaining a complete and accurate record
of site activities for the duration of the crew members participation in the project.

5.0 PROCEDURES

The following sections present some of the information that must be recorded in the field logbook. In

general, a record of all events and activities, as well as other potentially important information shall be
recorded by each member of the field team.
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5.1 Cover
The inside cover or title page of each field logbook shall contain the following information:

Project and Task Number

Project name and location

Name of Field Team Leader

Baker's address and telephone number

Start date

If several logbooks are required, a sequential field logbook number

It is good practice to list important phone numbers and points of contact here.

5.2 Daily Entries

Daily entries into the logbook may contain a variety of information. At the beginning of each day the
following information must be recorded by each team member.

Date

Start time

Weather

All field personnel present

All visitors present

Other pertinent information (i.e., planned activities, schedule changes, expected visitors, and
equipment changes)

During the day, an ongoing record of all site activities should be written in the logbook. The master logbook
kept by the field team leader need not duplicate that recorded in other field logbooks, but should summarize
the information in other books and, where appropriate, reference the page numbers of other logbooks where
detailed information pertaining to a subject may be found.

Some specific information which must be recorded in the logbook includes the following:

Equipment used, equipment numbers, calibration, field servicing

Field measurements

Sample numbers, media, bottle size, preservatives, collection methods, and time

Test boring and monitoring well construction information, including boring/well number
and location

Sketches for each sample location including appropriate measurements if required
Photograph log

Drum log

Other pertinent information
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All entries should be made in indelible ink; all pages numbered consecutively; and all pages must be signed
or initialed and dated by the responsible field personnel completing the log. No erasures are permitted. If
an incorrect entry is made, the entry shall be crossed out with a single line, initialed, and dated.

5.3 Photographs

If photographs are permitted at the site, the record shall be maintained in the field logbook. When movies,
slides or photographs are taken of any site location, they are numbered or cross-referenced to correspond to
logbook entries. The name of the photographer, date, time, site location, site description, direction of view
and weather conditions are entered in the logbook as the photographs are taken. Special lenses, film, or other
image-enhancement techniques also must be noted in the field logbook. Once processed, photographs shall
be serially numbered and labeled corresponding to the field logbook entries.

6.0 QUALITY ASSURANCE RECORDS
Once on-site activities have been completed, the field logbook shall be considered a quality assurance record.
7.0 REFERENCES

None.
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QUALITY CONTROL SAMPLES
1.0 PURPOSE

The SOP describes the type and quantity of Quality Control (QC) samples to be collected for most field
sampling operations.

2.0 SCOPE

QC samples are those samples (usually collected in the field) that are sent to the laboratory along with the
environmental samples in order to evaluate site conditions and laboratory precision and accuracy. Evaluation
of the results from the QC samples allows for the quality of the data to be assessed. There are five different
type of QC samples: trip blanks, equipment rinsate blanks, field blanks, duplicates and matrix spike/matrix
spike duplicate (MS/MSD) samples. The first three types of QC samples are used to assess field conditions
during sampling and/or transport of the environmental samples. The latter two types of QC samples are used
by the laboratory to help assess precision and accuracy. (The laboratory also has other internal samples and
procedures to assess precision and accuracy.)

Depending on the Naval Energy and Environmental Support Activity (NEESA) Level of data quality required
by the project, different amounts of QC samples are collected. These are described in detail below.

3.0 DEFINITIONS

Trip Blank - Trip blanks are 40-ml volatile organic analysis (VOA) vials of ASTM Type II water that are
filled at the laboratory, transported to the sampling site, and returned to the laboratory with environmental
VOA samples. Trip blanks are not opened in the field.

Equipment Rinsates - Equipment rinsates are samples of ASTM Type Il water (provided by the laboratory)
passed over decontaminated sampling equipment. They are used as a measure of the effectiveness of the
decontamination procedure. The rinsate is analyzed for the same parameters as the environmental samples
collected from the piece of equipment.

Field Blanks - Field blanks are samples of source water used for decontamination and steam cleaning. At
a minimum there is one sample collected for each source of water used per sampling event. The field blank
is analyzed for all the parameters tested during the sampling event.

Duplicates - Duplicates are collected to help assess laboratory reproducibility (precision). Solid matrix
samples are homogenized before being split, except for VOAs, which are not homogenized because of
potential volatile loss. Liquid matrix samples are collected simultaneously. For both solid and liquid
matrices, double the normal volume is required. The same analyses are completed on the duplicate as on the
environmental sample.

MS/MSD - MS/MSD samples are used by the laboratory (but collected in the field) to help determine both
precision and accuracy of analysis. For liquid matrices, triple the volume of sample is required (that is, one
volume for the environmental sample, one volume for the MS sample, and one volume for the MSD sample).
For solid matrices, additional volume is usually not required (although this will depend upon the laboratory).
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4.0 RESPONSIBILITIES

The Project Manager is responsible for estimating the number of QC samples required for any sampling
event. The procedures for determining the number is described in Section 5.0 below. The Field Team
Leader is responsible for making sure that the sampling team(s) are collecting the required number of QC
samples. The Field Team member(s) are responsible for understanding the rationale and methods for QC
sample collection and for coordinating QC sample collection as appropriate.

5.0 PROCEDURES

The procedures for QC sample collection and the frequency at which each type of sample should be collected
is described below.

5.1 Trip Blanks

Trip blanks (one pair of 40 ml vials) are sent to the laboratory in each cooler which contains samples for
volatile organic analyses. The trip blank should also be kept in the field, with the volatile samples, during
the period of sample collection. Analyses of the trip blank will determine if the sample containers were
contaminated prior to sampling or during transport.

5.2 Equipment Rinsates

Equipment rinsates are collected by pouring analyte-free water (provided by the laboratory) over
decontaminated sampling equipment and collecting the rinsate. These are collected at a frequency of once
per day and are analyzed for the same parameters as are the samples collected from that equipment. If two
(or more) different types of equipment are used to collect samples in the same day (say by two field teams,
one collecting soil samples from split spoons and one collecting groundwater from bailers), then two
separate rinsate samples may be collected. The rinsate blank is used to qualify data.

53 Field Blanks

One field blank per source of water used for decontamination per sampling event is collected for all the
parameters analyzed during that sampling event. In general, two field blanks are collected - one from the
potable water source used for steam cleaning and one from distilled water purchased at a local store for use
in general decontamination. The field blank is collected by opening up the water source at the sampling
locations and pouring the water directly into the appropriate sample bottles. Analysis of the sample will
indicate whether contamination was introduced into the samples during the collection process.

54 Duplicates

Field duplicates are collected at a frequency of 10 percent (one duplicate or per 10 samples) for levels C and
D analyses, and at 5 percent (or one duplicate per 20 samples) for Level E analyses. The samples are split
as described above and in other SOPs related to sample collection procedures. The number of duplicates to
collect for levels C and D analyses is determined as follows: 1-10 environmental samples, 1 duplicate;
11-20 environmental samples, 2 duplicates; 21-30 environmental samples, 3 duplicates, etc. Field
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duplicates are primarily used to check the precision and consistency of the sampling procedures used and
as a check of laboratory accuracy.

5.5 MS/MSD

MS/MSD samples are collected in the same manner as for a duplicate sample, except that triple the volume
is required for analysis (for liquids). Generally no additional volume is required by the laboratory for solid
samples (CHECK WITH THE LAB). The frequency of collection is one MS/MSD pair (or two additional
sample volumes) for each 20 environmental samples collected of similar matrix (e.g. groundwater, surface
water, soil). The number of MS/MSD samples to collect is determined as follows: 1-20 environmental
samples, one MS/MSD pair; 21-40 environmental samples, two MS/MSD pairs, etc. NEESA requires that
one field duplicate be collected at the same location as the MS/MSD pair.

6.0 SAMPLE COLLECTION RECORDS AND EVALUATION

Records of collection of QC samples are kept in the field logbooks and on the Chain-of-Custody forms.
Evaluation of the results from the QC samples is performed by the laboratory and through data validation
for the MS/MSD samples. Results of the other QC samples are compared to analytical results from the
sampling event to determine if any field procedures, or sample transportation/handling may have adversely
affected the concentrations found in the environmental samples.

7.0 REFERENCES

Hazardous Waste Remedial Actions Program, 1990. Requirements for Quality Control of Analytical Data.
DOE/HWP-65/R1, US Department of Energy, Oak Ridge, Tennessee.

Naval Energy and Environmental Support Activity, 1998. Sampling and Chemical Analysis Quality
Assurance Requirements for the Navv Installation Restoration Program. NEESA 20.2-047B, Port Hueneme,

California.

USEPA, 1988. User's Guide to the Contract Laboratory Program. 9240.0-1, Office of Emergency and
Remedial Response, Washington, D.C.

USEPA, 1990. alitv Assurance/Quality Control Guidance for Removal Activities - Samplin

Plan and Data Validation Procedures (Interim Final). EPA/540/G-90/004, Office of Emergency and
Remedial Response, Washington, D.C.
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DECONTAMINATION OF SAMPLING AND
MONITORING EQUIPMENT

1.0 PURPOSE

The purpose of this SOP is to provide a general methodology and protocol, and to reference information for
the proper decontamination of field chemical sampling and analytical equipment.

2.0 SCOPE

This procedure applies to all field sampling equipment including, but not limited to, split-barrel soil samplers
(split-spoons), direct push samplers, bailers, beakers, trowels, filtering apparatus, and pumps. This procedure
should be consulted when decontamination procedures are being developed as part of project-specific plans.
Additionally, current USEPA regional procedures and decontamination guidance as well as state guidance
should be reviewed.

3.0 DEFINITIONS

Decontamination - Decontamination is the process of removing or neutralizing contaminants which may have
accumulated on field equipment. This process ensures protection of personnel from penetrating substances,
reduces or eliminates transfer of contaminants to clean areas, prevents mixing of incompatible substances,
and minimizes the likelihood of sample cross-contamination.

4.0 RESPONSIBILITIES

Project Manager - It is the responsibility of the Project Manager to ensure that project-specific plans are in
accordance with these procedures. Documentation should be developed for areas where project plans deviate
from these procedures.

Field Team Leader - It is the responsibility of the Field Team Leader to ensure that these procedures are
implemented in the field. The Field Team Leader is responsible for ensuring field personnel performing
decontamination activities have been briefed and trained to execute these procedures.

Sampling Personnel - It is the responsibility of field sampling personnel to follow these procedures, or to
follow documented, project-specific procedures as directed by the Field Team Leader.

5.0 PROCEDURES

In order to ensure that chemical analysis results reflect actual concentrations present at sampling locations,
sampling equipment must be properly decontaminated prior to the field effort, during the sampling program
(i.e., between sampling locations) and at the conclusion of the sampling program. This will minimize the
potential for cross-contamination between sampling locations and the transfer of contamination off site.

Preferably, sampling equipment should be dedicated to a given sampling location. If this is not possible,

equipment must be decontaminated between sampling locations. Sampling personnel must use disposable
gloves and change them between sampling locations.
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5.1 Sampling Equipment Decontamination Procedures

Soil and sediment sampling equipment including, but not limited to trowels, beakers, dredges, etc., shall be
decontaminated using the following USEPA procedures.

USEPA
Prior to use, all sampling equipment should be carefully cleaned using the following procedure:

1. Clean with tap water and laboratory detergent using a brush if necessary to remove
particulate matter and surface films.

2. Rinse thoroughly with tap water.

3. Rinse with 10 percent nitric acid rinse

4, Rinse thoroughly with distilled-deionized water and allow to air dry.

5. Rinse with methanol or hexane and allow to air dry.

6. Rinse thoroughly with distilled-deionized water and allow to air dry.

7 Wrap with aluminum foil, if appropriate, to prevent contamination if equipment is going to

be stored or transported.

* Portable power augers (such as the Little Beaver®) or large soil boring/drill rigs should be
cleaned before boring or drilling operations.

* For badly contaminated equipment, a hot water detergent wash may be needed prior
to the rinse procedure.

¥ If the samples will not be analyzed for metals, then steps 3 and 4 may be omitted; if samples
will not be analyzed for organics, then step 5 may be omitted. All solvents must be
pesticide-grade.

5.2 Field Analytical Equipment Decontamination

Field analytical equipment which may come in direct contact with the sample or sample media, including,
but not limited to water level meters, water/product level meters, pH or specific ion probes, specific
conductivity probes, thermometers, and/or borehole geophysical probes must be decontaminated before and
after use, according to the procedures outlined in Section 5.1, unless manufacturers instructions indicate
otherwise. Probes that contact water samples not used for laboratory analyses may be rinsed with distilled
water. Probes which make no direct contact (e.g. HNu or OV A probes) will be wiped clean with clean paper
towels or an alcohol-saturated cloth.
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6.0 QUALITY ASSURANCE RECORDS

Decontamination procedures are monitored through the collection of equipment rinsate samples and field
blanks. Collection of these samples shall be specified in the project-specific Sampling and Analysis and
Quality Assurance Plans. Documentation recorded in the field logbook also shall serve as a quality assurance
record.

7.0 REFERENCES

U. S. EPA Office of Waste Program Enforcement, 1986. RCRA Ground Water Monitoring Technical
Enforcement Guidance Document (TEGD). OSWER Directive 9950.1.

U. S. EPA, 1991. Standard Operating Procedures and Quality Assurance Manual. Environmental
Compliance Branch, U. S. EPA Environmental Services Division, Athens, Georgia.

Micham, J. T., R. Bellandi, E. C. Tifft, Jr., Spring 1989. "Equipment Decontamination Procedures for
Ground Water and Vadose Zone Monitoring Programs: Status and Prospects." in Ground Water Monitoring
Review.
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HANDLING OF SITE INVESTIGATION DERIVED WASTES

1.0 PURPOSE

The purpose of this SOP is to provide guidance for the disposal of investigation derived wastes (IDW)
generated under a field investigation program.

2.0 SCOPE

This procedure describes the steps necessary to dispose of site investigation derived wastes that are generated
during field investigations. These wastes may be either hazardous or nonhazardous in nature. The nature
of the waste (hazardous or nonhazardous) will determine how the wastes will be handled during the field
investigation. The sources of waste material depend on the site activities planned for a project. The
following types of activities (or sources) that are typical of site investigations, may result in the generation
of waste material which must be properly handled:

Soil borings and monitoring well construction (drill cuttings)

Mud rotary drilling ( potentially contaminated mud)

Monitoring well development (development water)

Groundwater sampling (purge water)

Heavy equipment decontamination (decontamination fluids)
Sampling equipment decontamination (decontamination fluids)
Personal protective equipment [PPE] (health and safety disposables)

3.0 DEFINITIONS

Investigation Derived Waste (IDW) - A waste (hazardous or nonhazardous) generated during a field
investigative task that has been properly labeled, stored, and containerized while awaiting final disposition.
These wastes may include drilling muds, soil cuttings, and purge water from test pit and well installation;
purge water, soil, and other materials from collection of samples; residues (e.g., ash, spent-carbon, well
development purge water) from testing of treatment technologies and pump and treat systems; contaminated
PPE; and solutions used to decontaminate non-disposable PPE and equipment (USEPA, April 1992, Guide
to Management of Investigation-Derived Wastes).

4.0 RESPONSIBILITIES

Client - The Client must ultimately be responsible for the final disposition of site wastes. As such, a facility
representative will usually prepare and sign waste disposal manifests as the generator of the material, in the
event off-site disposal is required. However, it may be the responsibility of Baker, depending on the
contingency discussions during execution of the investigation to provide assistance to the Client in arranging
for final disposition and preparing the manifests.

Project Manager - It is the responsibility of the Project Manager to select investigation methods that
minimize the generation of waste material, where possible, and to work with the Client in determining the
final disposition of site investigation wastes. The Project Manager will relay the results and implications
of the chemical analysis of the waste or associated material, and advise on the regulatory requirements and
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prudent measures appropriate to the disposition of the material. The Project Manager also is responsible for
ensuring that the site manager and/or field team leader for the site, is familiar with the procedures to be
implemented in the field, and that all required field documentation has been completed.

Site Manager/Field Team Leader - The Site Manager or Field Team Leader is responsible for the on site
supervision of the waste handling procedures during the site investigations. The Site Manager or Field Team
Leader also is responsible for ensuring that all other field personnel are familiar with these procedures.

5.0 PROCEDURES

5.1 Preliminarv Activities

Prior to the initiation of site activities the expected sources, media, and method(s) of containerizing and
staging of these materials will be identified.

5.2 Designation of Potentially Hazardous and Nonhazardous IDW

Wastes generated during the field investigation can be categorized as either potentially hazardous or
nonhazardous in nature. The designation of such wastes will determine how the wastes will be handled. The
criteria for determining the nature of the waste, and the subsequent handling, is described below for each type
of investigative waste.

5.2.1 Drill Cuttings/Mud

Drill cuttings and mud generated during the augering of test (soil) borings and monitoring well installation
boreholes, will be containerized in 55-gallon drums or in lined roll-off boxes. As the borehole is augered,
and soil samples collected, the site geologist will monitor the cuttings/samples with an HNu photoionization
(PID) unit for organic vapors. In addition, the site geologist will describe the soils in a field logbook. Upon
completion, the soil borings will be backfilled with a cement-bentonite grout.

5.2.2 Monitoring Well Development and Purge Water

All site development and purge water shall be containerized in 55-gallon drums, tankers, or large (250-
gallon) containers. 55-gallon drums will initially be strategically located at the site (i.e., next to each well).

5.23 Decontamination Fluids

Equipment and personal decontamination fluids shall be containerized in 55-gallon drums or tanks, if
appropriate. The fluids shall be collected from each of the "decon"/wash pads on a daily basis.
Decontamination fluids containing solvents and/or acids may be containerized separately.

5.2.4 Personal Protective Equipment

All personal protective equipment (e.g., tyvek, gloves, and other health and safety disposables) shall be

double bagged and placed in a 55-gallon drum or a dump box, which will be either arranged by Baker or
provided by the Client. The Client assisted by Baker will ultimately dispose of these materials.
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5.3 Containerization

Waste materials should be segregated to minimize disposal quantities of hazardous materials. For instance,
soils from a particular boring will be placed in a single set of containers for that boring. Development and
purge water from a given well may be placed in the same set of containers; however, water from different
wells should be placed in different containers unless otherwise stipulated by the Project Plans.

Polyethylene or other suitably compatible liners will be used in roll-off boxes for solids. The containers are
to remain closed except when filling, emptying or sampling. The container lid shall be securely attached at
the end of each work day or when the container is completely empty.

5.4 Labeling

When 55-gallon drums are used to containerize IDWs, the containers will be closed, numbered and labeled
by the field team during the site investigation. Information shall be recorded both on the container lid and
its side. Container labels shall include, as a minimum:

Date

Site number

Project number

Boring or well number

Matrix (liquid, solid)

Contents (dev. water, decon fluids, etc.)

Contaminant of concern (PCBs, solvents, metals, etc.)

If laboratory analysis reveals that containerized materials are hazardous or contain PCBs, additional labeling
of containers may be required. The project management will assist the Client in additional labeling
procedures, if necessary, after departure of the field team from the facility. These additional labeling
procedures will be based upon the identification of material present; EPA regulations applicable to labeling
hazardous and PCB wastes are contained in 40 CFR Parts 261, 262 and 761.

5.5 (Container Storage

Containers of site investigation wastes shall be stored in a designated and secure area that is managed by the
client until disposition is determined.

If the laboratory analysis reveals that the containers hold hazardous or PCB waste, additional storage and/or
security measures may be implemented; in the absence of the investigation team, this will be the
responsibility of Client assisted by Baker.

Baker will assist the Client in devising the storage requirements, which may include the drums being staged
for easy access or on wooden pallets or other structures to prevent contact with the ground. Weekly
inspections of the temporary storage area by facility personnel may also be required. These inspections may
assess the structural integrity of the containers and proper container labeling. Also, precipitation that may
accumulate in the storage area may need to be removed. These weekly inspections and precipitation removal
events, shall be recorded in the site logbook.

H\62470\397Phase\OIdAOP1\Cto-0397\WorkplanDRAFT\SOPF504. WPD



SOP F504
Revision No: 1
Date: 10/99
Page 5 of 5

5.6 Container Disposition

The disposition of containers of site investigation generated wastes shall be determined by the Client and
regulatory personnel with the assistance of Baker, as necessary. Disposition of the containerized waste shall
be based on quantity, types of material, and analytical results. If necessary, samples of the containerized
waste may be collected for waste characterization purposes. Disposition will not be addressed until after
receipt of applicable analytical results; these results are usually not available until long after completion of
the field investigation at the facility.

5.7 Disposal of Contaminated Materials

Actual disposal methods for contaminated materials disturbed during a site investigation are the same as for
other PCB or hazardous substances: incineration, landfilling, treatment, and so forth. The responsibility for
disposal must be determined and agreed upon by all involved parties during negotiations addressing this
contingency.

The usual course will be a contractor specialist retained to conduct the disposal. However, regardless of the
mechanism used, all applicable Federal, state and local regulations shall be observed. EPA regulations
applicable to generating, storing and transporting PCB or hazardous wastes are contained in 40 CFR Parts
262, 263 and 761.

Another consideration in selecting the method of disposal of contaminated materials is whether the disposal
can be incorporated into subsequent site cleanup activities. For example, if construction of a suitable on-site
disposal or treatment structure is expected, contaminated materials generated during the site investigation
may be stored at the site for treatment/disposal with other site materials. In this case, the initial containment
(i.e., drums or other containers) shall be evaluated for use as long-term storage. Also, other site conditions,
such as drainage control, security and soil types must be considered in order to provide proper storage.

6.0 QUALITY ASSURANCE RECORDS

A container log shall be maintained in the site log book. The container log shall contain the same
information as the container label plus any additional remarks or information. Such additional information
may include the identification number of a representative laboratory sample. Weekly inspections of the drum
or dump box storage areas will be performed and documented in the site log.

7.0 REFERENCES

40 CFR Parts 261, 262, 263 and 761.
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1.0 INTRODUCTION

This Quality Assurance Project Plan (QAPP) presents the organization, objectives, functional
activities, and specific quality assurance/quality control (QA/QC) activities associated with
surface soil sampling within the live impact area (LIA) on Vieques Island, Puerto Rico. It
contains information concerning sampling descriptions and rationale and data quality objectives
(DQOs). As noted in the Work Plan, this sampling and analysis program is designed to support
an analysis used by the Agency for Toxic Studies and Disease Registry (ATSDR) tasked to
perform a human health assessment of the area. A secondary objective is to collect physical soil

characteristics to support an air model.
The field activities include the collection of equipment blanks, field blanks, surface soil samples,

and duplicate surface soil samples. The samples will be analyzed for parameters listed in
Table 3-2 of the Work Plan.
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2.0 PROJECT DESCRIPTION

The Live Impact Area (LIA) is used to train military personnel in air-to-ground strikes and naval

gunfire support. Training is conducted with practice and live rounds.

2.1 Overall Project Objectives

The objective of this task order is to collect surface soil samples to support ATSDR. A secondary

objective is to collect physical soil characteristics to support an existing Navy air model.

2.1.1 Task 1 - Sampling Plans and QAPP

A Sampling and Analysis Plan has been prepared for this effort. This QAPP is incorporated into

the sampling plan by reference.

2.1.2 Task 2 — Sampling

The sampling at the LIA will be performed in accordance with USEPA Region II guidelines.
Quality Assurance/Quality Control (QA/QC) samples will be collected. These will include
QA/QC samples pertinent to fieldwork such as equipment blanks, field blanks, primary samples,

and duplicate samples.

Samples taken in the vicinity of target areas will be tested for explosives using Ensys test kits
prior to shipment. Samples containing more than 10 percent explosives will be addressed as

high-hazard samples and handled accordingly.

After the samples are collected, they will be shipped to the U.S. laboratories (having appropriate

USDA approval to receive soils from outside the U.S.) using an overnight courier for delivery.

22 QAPP Preparation Guidelines

All QA/QC procedures described herein are structured in accordance with applicable USEPA

requirements, regulations, guidelines, and technical standards.



23 Project Schedule

Samples are to be collected as soon as logistically possible. Sampling should be completed
within one to three days. Full data packages are anticipated to be available 30 days from the
receipt of samples by the laboratory. Data validation is anticipated to be a two-week effort,
following receipt of the complete data packages. A technical report will be prepared and

presented to the Navy.



3.0 CHEMICAL DATA QUALITY OBJECTIVES

3.1 Data Uses

For each site designated for environmental sampling, the following Data Quality Objectives
(DQOs) have been identified:

° Assess the presence or absence of explosives and metals to support ATSDR. The
laboratory will use state-of-the-art methodology and instrumentation (i.e., ICP-
MS) for meeting the desired quantitation limits as provided on Table 5-1.

° Collect physical soil characteristics to support an air model.

e Assess soil sample characteristics for Department of Defense shipping purposes.

3.2 Data Quality Needs

DQOs are qualitative and quantitative statements that specify the quality of the data required to
support decisions made during the investigation. The DQOs are based on the end uses of the data
to be collected. As such, different data uses may require different levels of data quality. To assist

in the interpretation of data, the following two descriptive data categories are used:

o Screening Data with Definitive Confirmation

Screening data are generated by rapid, less precise methods of analysis with less
rigorous sample preparation. Screening data provide analyte identification and
quantification, although quantification may be relatively imprecise. Screening
data without associated confirmation data are not considered to be data of known
quality. Screening data for this project (data generated on-site) include

temperature, pH, and dissolved oxygen.
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° Definitive Data

Definitive data are generated using rigorous analytical methods such as approved
USEPA reference methods. Data are analyte-specific, with confirmation of
analyte identity and concentration. Methods produce tangible raw data (e.g.,
chromatograms, spectra, and digital values) in the form of paper printouts or
computer-generated electronic files. Data may be generated at the site or at an
off-site location, as long as the QA/QC requirements are satisfied. For the data to

be definitive, either analytical or total measurement error must be determined.

33 Method Specific Data Quality Objectives

Precision, accuracy, representativeness, completeness, and comparability goals for this project are
described below. These data quality parameters are expressed as goals due to uncertainties
regarding field conditions and the complexity of the sample matrices at the site. The ability of the
laboratory to extract and quantify the target analytes is highly dependent on matrix complexity.
Great care must be taken both in the field and at the laboratory to generate representative results.

The variability of soil conditions also may affect the data representativeness and comparability.

3.3.1 Precision and Accuracy

Precision is a measure of the reproducibility of measurements under a given set of conditions.

Accuracy is a measure of the bias that exists in a measurement system.

Field duplicates are collected and analyzed to assess field sampling activities. The results

determine ambient conditions (precision) at the site.

Inorganic precision and accuracy data are determined by using duplicate samples (precision),

matrix spike, and laboratory control samples (accuracy). The following procedure is used:

Typically, for a duplicate sample analysis, at least one duplicate sample is analyzed per sample
matrix type (e.g., water, soil) per batch of samples or one per 10 samples received, whichever is
more frequent. It is estimated that three batches of samples (one per day) will be generated;

therefore, three field duplicates will be generated. Samples identified as field blanks cannot be
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used for duplicate sample analysis. If two analytical methods are used to obtain the reported
values for the same element for a batch of samples (i.e., ICP, GFAA), duplicate samples will be
run by each method. The relative percent difference (RPD) for each component is calculated for

later use during data assessment.

When applicable, control limits established by SW-846 are used to judge acceptability of data
generated by the laboratory. Where EPA acceptability criteria does not exist, the laboratory will
use control limits derived in-house through the use of control charts. Control limits will not
automatically initiate reanalysis if they are not met; corrective action will be based on method

requirements.

3.3.2 Representativeness

Representativeness is a qualitative element that is related to the ability to collect a sample that
reflects the characteristics of that part of the environment that is to be assessed. Specific
representativeness statistical goals are established because co-located samples are an integral
element of this project. Sample representativeness is dependent on the sampling techniques used
and is considered individually for each project. Representativeness is a measure of how closely
the measured results reflect the actual concentration or distribution of the chemical compounds in
the sample. Sample handling protocols (e.g., storage, preservation and transportation) have been
developed to preserve the representativeness of the samples. Proper documentation will establish
that protocols have been followed and sample identification and integrity assured. Every attempt
will be made to ensure that the aliquots taken for analysis are representative of the samples

received.

3.3.3 Completeness

Completeness is defined as the amount of valid data obtained from the laboratory compared with
the amount of data that would be expected under normal conditions. Data are considered to be
valid if they are unqualified or if they are qualified as estimated with a J code. The laboratory
qualifies data based on its internal SOPs. The data validator will review all laboratory qualifiers
during review of the entire data package. The laboratory data completeness will be 95 percent or

better.
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334 Comparability

Data generated needs to be comparable to established regulatory values and to previous sampling
that has been performed at the identified locations. Comparability is achieved by using standard
methods to collect and analyze samples and by reporting analytical results in appropriate units.
Sample collection, preparation, cleanup (if necessary), analytical, and reporting
procedures/methods will be consistent, per matrix/batch, for each analytical group for the
duration of the project. Quantitation level requirements to be used for the analytical results are

presented on Table 5-1 found in Section 5.0, Laboratory Analytical Procedures.
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4.0 PROJECT ORGANIZATION AND QC RESPONSIBILITY
4.1 Overview
The Baker project management organization is designed to provide a line of functional

responsibility and authority supported by a management control structure and independent quality

assurance review. This control structure provides for:

® Clearly identified lines of communication and coordination;
e Project budget and schedule monitoring;

° Key technical resources management;

° Financial management and progress reports; and

° Quality Control.

4.2 Organization Chart

An organization chart, which identifies the functional roles and interrelationships of key project
participants is presented on Figure 4-1. In the following sections, the responsibilities of key
project team members, relative to the overall QA/QC objectives of the project, are identified.
Information regarding the laboratories and data validator selected to perform the chemical

analyses is also provided.

4.3 Project Responsibilities

4.3.1 Navy Technical Representative

The Navy Technical Representative (NTR) has the overall responsibility for this study. The NTR

for the field sampling activities is Ms. Sherri Eng. All coordination of project activities and

technical issues will be managed by the NTR.



4.3.2 LANTDIV QA Manager

During the performance of field activities and data generation, LANTDIV may, at their option,
provide a QA Manager who will remain independent of direct job involvement and day-to-day
operations and have direct access to the LANTDIV Project Manager and LANTDIV Technical
Manager, as necessary, to resolve any QA dispute. The QA Manager may conduct audits during
field activities to ensure the QA program is being implemented in conformance with the project

work plans and LANTDIV requirements.

4.3.3 Baker Project Management

Mr. Kenneth Martin is the PM for Baker, the primary contractor for the field sampling and data
analysis efforts. Mr. Martin is responsible for coordinating the project quality control, interaction
with LANTDIV, project budget, scheduling, data interpretation, and subcontractor's duties. He
shall have the authority to commit the resources necessary to meet the project objectives and
requirements. The Baker project manager shall report directly to both the LANTDIV PM and the
LANTDIV Technical Manager and will be the major point of contact and control for all project

related matters.

4.3.4 Overall QA Officer

The Baker QA Officer is responsible for ongoing surveillance of project activities to help ensure
conformance with this QAPP to evaluate the effectiveness of its requirements. The QA Officer
has access to all personnel and subcontractors, as necessary, to resolve quality problems and has
the authority to stop field activities if major deficiencies in quality occur. The Baker QA Officer
will be responsible for ensuring that all applicable procedures for this project are being followed.
The Overall QA Coordinator will be responsible for ensuring a full data validation, in accordance
with procedures stated in USEPA guidance documents, on 100 percent of the analyses performed

for the project. Mr. Richard Hoff has been assigned as the Overall QA Officer for this project.
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4.3.5 Sampling Coordinator (Field QA Coordinator)

The field sampling effort for this project will be conducted by Baker. The Sampling Coordinator
(Field QA Coordinator) will be the primary technical point of contact for the field team on data
quality issues, and will be responsible for overall coordination of on-site clean and conventional
field sampling activities. Additionally, the Sampling Coordinator will be responsible for
decisions regarding any necessary modifications the SAPs and overseeing LANTDIV, Puerto
Rico, and/or USEPA approvals and implementation of any such changes. Mr. Kenneth Martin

has been assigned as the Sampling Coordinator for the project.

4.3.6 GPS Operator

A GPS operator will accompany the field sampling team to the various sampling sites to measure
and record the coordinates at which each sample was taken. The GPS operator will also assist in

the sampling, as necessary.

4.3.7 Laboratory QA Coordinators

The laboratory has assigned a QA Coordinator who will be the primary technical point of contact
on data quality issues and will be responsible for coordination of chemical analyses. Additionally,
the Laboratory QA Coordinator will be responsible for the initial data review of all sample results

from the analytical laboratory. Laboratory QA Coordinator for this project will be determined

after procurement of the laboratory.

4.3.8 Laboratory Sampling and Analysis Teams

The laboratory will utilize a team of chemists to perform the required analyses and associated

quality control evaluations.

4.4 Data Validation

Data validation will be performed .in accordance with EPA guidance. This work will be

performed by a Baker subcontractor on 100 percent of the analyses.



A detailed and independent data validation will be performed by a data validation subcontractor
to verify the qualitative and quantitative reliability of the data presented and adherence to stated
analytical protocols. This review will include a detailed review and interpretation of all data
generated for organic and inorganic analyses by the laboratory for Level IV deliverables. During
validation, the sample holding times, initial and continuing instrument calibrations, blank
analyses (equipment blanks, field blanks, and method blanks), matrix spike/matrix spike duplicate
(MS/MSD) analyses, laboratory control sample (LCS) analyses, duplicate analyses (laboratory
and field), and internal standard performance will be evaluated. The primary tools which will be
used by experienced data validation personnel will be analytical method operating practices,
statements of work (for CLP), guidance documents, established criteria, and professional

judgement.
During the data review, a data support documentation package will be prepared which will

provide the back-up information that will accompany all qualifying statements present in the

quality assurance review.
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5.0 LABORATORY ANALYTICAL PROCEDURES

5.1 Introduction

This project will include the analysis of surface soil samples for the following chemical

groups/fractions:

° Inorgranics

> Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium (Total)
Cobalt
Copper
Cyanide
Lead
Mercury
Nickel
Selenium
Silver
Sulfide
Thallium
Tin

Vanadium

V VV V VYV VYV VY Y VY V V V VY VYV YV VYV

Zinc
° Nitramine/Nitroaromatic Compounds

) Picric Acid

° Ammonium Perchlorate
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In addition, select surface soil samples will be analyzed for the following engineering

paramenters:
° Grain size (sieve/hydrometer)
° Bulk Density
° Moisture Content

Target quantitation limits and analytical methods are presented in Table 5-1. Descriptions of the

internal quality control checks performed by the laboratories are provided below.

5:2 Laboeratory QC Samples

5.2.1 Laboratory Method Blank

A method blank will be prepared and analyzed with each batch of 20 or fewer samples. The
samples for this project will be batched together. If analytes are detected above the quantitation
limits listed on Table 5-1, preparation and analysis will be stopped and the source of
contamination found, documented, and eliminated. All samples following the last contaminant-

free method blank that contained the contaminant will be re-prepared and re-analyzed.

5.2.2 Matrix Spike/Matrix Spike Duplicates - Inorganic

If the spike recovery results exceed the limits set in accordance with laboratory SOPs, the
respective sample result will be qualified. For example, if the spike recovery result for an analyte
is below the value derived by the laboratory, but above a certain percentage (calculated by each
laboratory in accordance with their internal SOPs), the result will be qualified as estimated with a
"J" code. If the spike recovery result for an analyte is less than the laboratory calculated
percentage and the respective sample result is reported as not detected at (or less than) the

practical quantitation limit, the associated samples will be qualified as unusable.

In instances where the sample concentration exceeds the spike concentration by a factor of four or
more, the limits will not apply. However, no more than a laboratory calculated percentage (based
on individual SOPs) of all spike recovery data reported for a given analyte may be reported where

the sample concentration exceeds the spike concentration by a factor of four or more. If the

5-2



frequency exceeds this percentage, the matrix spike and matrix spike duplicate samples will be

re-prepared at a higher spike concentration.

5.2.3 Laboratory Control Samples

Laboratory Control Samples (LCS) are samples which have been prepared in a matrix similar to
that of the field samples and which have been spiked with known concentrations of analytes. The
LCS standard is prepared independently of calibration standards to provide a check on instrument
calibration. The LCS is prepared and analyzed by the same methods as the field sample. The
percent recovery of the analytes in the LCS indicates if the analytical method is in control. If the
control limits are exceeded, the LCS and all field samples extracted/analyzed with that batch must

be re-extracted and reanalyzed unless otherwise approved.

5.3 Field QA/QC Samples

Field QC duplicates are samples taken in the field at the same time and in the same manner as the
original sample for the purpose of verifying the sampling technique. Field duplicates are

compared using the following RPD calculation:

RPD= (DI-D2) x100
(D1+D2/2)
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6.0 SAMPLING PROCEDURES

Sample containers and preservatives will be obtained directly from the analytical laboratory
subcontractor. The laboratory will certify all sample containers as clean and a certificate of
analysis will be supplied with each lot ordered. These certificates will be kept on file by the
laboratory and a record of the bottle lot numbers and preservatives used in the field will be made
in the field sampling log; bottle lots and preservatives will be traceable to the field sample
numbers. Sample containers to be used are listed in the project SAP and are grouped by analytes

and matrix.
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7.0 PREVENTATIVE MAINTENANCE PROCEDURES

A routine preventative maintenance program is conducted by the laboratory to minimize the
occurrence of instrument failure and other system malfunctions. Section supervisors and/or
analysts (organic, inorganic) perform routine scheduled maintenance, and coordinate with the
vendor for the repair of all instruments. All laboratory instruments are maintained in accordance
with manufacturer's specifications and the requirements of the specific method employed. This
maintenance is carried out on a regular, scheduled basis, and is documented in the laboratory
instrument service logbook for each instrument. Emergency repair or scheduled manufacturers
maintenance is provided under a repair and maintenance contract with factory representatives.
All preventative maintenance will be performed in accordance with the specific laboratory

Quality Assurance Plan.



8.0 CALIBRATION PROCEDURES AND FREQUENCY

8.1 Laboratory Instruments

Laboratory calibration procedures and frequency will be done in accordance with the methods
listed on Table 5-1. Documentation of calibration and maintenance is kept in bound notebooks. If
equipment has been out of service for two weeks or longer, the equipment will be recalibrated
immediately prior to use and then at the frequencies prescribed below to ensure acceptable
continual calibration while in use. Calibration procedures for the laboratory are summarized in

the paragraphs that follow.

8.1.1 Metals

For each analyte of interest, a calibration curve is prepared which covers the linear working range
of the method. For mercury analyses, a minimum of three concentration levels and a blank are
used to construct the calibration curve, including one near the upper limit of the concentration
range and one near the lower limit of the concentration range with an equitable distribution of the
remaining points. For the ICP-MS analysis, the calibration curve consists of one standard and a
blank. Instrument detection limits and linear range is established quarterly. All metals
calibrations will be performed based on the analytical method and the subcontracted laboratory’s

SOP.

The linear regression technique is used to find a straight line that best fits a set of calibration
points. For a calibration curve to be acceptable, the correlation coefficient must be greater than or
equal to 0.995, and the difference between the value observed for an independent standard and

the value predicted for that standard using the fitted calibration curve must be within ten percent.

A calibration verification check sample and calibration blank are analyzed after every ten samples
and at the end of the analyses for the day. Recalibration of the ICP is performed if the ten-percent
limit is exceeded, and the ten samples preceding the out-of control check standard and blank are

reanalyzed. Recalibration for mercury is performed if the 20 percent limit is exceeded.
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8.1.2 Other Analyses

Calibration will be performed using standard laboratory protocols. Documentation of calibration

in the final data reports will be required.



9.0 CORRECTIVE ACTION

A corrective action protocol that is both technically effective and administratively compatible to
ensure accurate and timely correction of non-conformance is imperative. The sections that follow

describe the corrective action plan for this project.

9.1 Field Procedures

For the field activities, the Field Team Leader is responsible for all site activities. In this role,
he/she may be required to adjust the field program to accommodate site-specific needs. If it
becomes necessary to modify the program, then he/she will consult the Baker and the NTR
regarding an appropriate corrective action. Agreed upon corrective actions for the program will
be documented in the field notes. Changes may include deleting a sampling location or
modifying a documented sampling protocol to better ensure the quality assurance/quality control

for the project.

Work may be stopped by the Sampling Coordinator if corrective actions to significant problems

are insufficient, the problem remains unresolved or if results or prior work are indeterminate.

9.2 Laboratory Procedures

Nonconformance is any event that is beyond the limits established for laboratory performance
such as data which fall outside accepted bounds for accuracy and precision, due to improper
equipment calibration/maintenance or improper data verification. Any activity in the laboratory

that affects data quality can result in a nonconformance.

Nonconformances associated with the statistical analysis and review of data are straightforward to
identify. The Laboratory QA Coordinator will be responsible for the assessment of QC sample

information. The Baker PM and the NTR will be notified of any non-conformances.

Corrective actions will be designed to correct the associated problems and to minimize the
possibility of their recurrence. Examples of corrective actions are modifying non-conforming
procedures; tagging, repairing, or replacing deficient equipment; training or replacing unqualified

personnel; re-analyzing affected samples; marking rejected data, and reissuing affected reports.
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10.0. DATA REDUCTION, VALIDATION, AND REPORTING

10.1 Data Reduction

Upon completion of the analysis, the analyst calculates the final sample and associated QC results
from the raw data. Additionally, for organic analyses, the analyst will review the scans of each
sample and standard on the instrument terminal. The analyst will check for recovery of surrogate
compounds, sample response within the linear range of the calibration curve, and the integration

of peaks. Peaks that appear suspect may be re-integrated by the analyst.

10.2 Analvtical Data Package Requirements

The data will be submitted to Baker in both hard copy and on disk. All data packages will be
CLP-type in that all the information required for the CLP will be provided. For each analytical
method run, the laboratory will report all required analytes for each sample as a detected
concentration or as non-detected value. Detections below the TQL will be reported to the MDL
and qualified as appropriate. In addition, applicable method detection limits and instrument
detection limits will be required for every analysis. Each analytical method run will be clearly
identified as belonging to a specific analytical batch. All samples must be reported with dates of
collection, preparation and analysis. The laboratory will also report dilution factors for each

sample.

A complete set of quality control results, including calibration data, will be reported for each
analytical batch. All required method QC will be performed on project samples. The quality
control samples required and their frequency are identified in Section 5.0. A 60-calendar day
turnaround time (for complete data packages) from sample receipt at the laboratory to data receipt
will be needed for all samples. Raw data should be made available to Baker within 15 days of
sample receipt. The laboratories will hold and make available all project raw data for a minimum

period of three years after samples have been analyzed.

10.2.1 Method Blanks

All analytes will be reported for each laboratory blank. All sample results will be designated as

corresponding to a particular laboratory blank in terms of analytical batch processing.
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10.2.2 Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike recoveries and RPDs will be reported for the samples. All general sample results
will be designated as corresponding to a particular MS/MSD pair. The report will indicate what
field sample was spiked; MS/MSDs will be performed on project samples. The control limits for
the matrix spike recoveries and RPD criteria are laboratory specific and will be included in the

data package.

10.2.3 Laboratory Control Samples

The laboratory control results will be reported for all analyses. All sample results will be
designated as corresponding to a particular LCS sample in terms of analytical batch processing.

Control limits will be included in the data package.

10.2.4 Other Method Quality Control

Additional quality control checks, such as method of standard additions and serial dilutions for
the analysis of metals, analytical spikes for metals, initial and continuing calibration data for all

analytes, internal standard areas, and tunes will be reported. Control limit ranges for all QA/QC

samples will also be reported.

10.3 Data Validation

The QA Coordinator will coordinate a subcontracted review of the QC results for 100 percent of
the data. Analytical results will be validated using the approach described in the Section 2.6 of
the Work Plan.
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TABLE 5-1

ANALYTICAL METHODS
LIVE IMPACT AREA

VIEQUES ISLAND, PUERTO RICO

Quantitation Limits®

Water Soil

Constituent (ug/L) (ug/kg) Method Number

Nitramine/Nitroaromatic Compounds:
Octahydro-1,3,5,7-tetranitro-1,3,5,7-
tetroazocine (HMX) 0.625 1250 8330
Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) 0.625 1250 8330
1,3.5-Trinitrobenzene 1.25 2500 8330
1,3-Dinitrobenzene 0.313 625 8330
Methyl-2.4,6-trinitrophenyl-nitramine (Tetryl) 3.13 6250 8330
Nitrobenzene 0.313 625 8330
2.4,6-Trinitrobenzene 1.25 2500 8330
2,6-Dinitrotoluene 0.313 625 8330
2.4-Dinitrotoluene 0.313 625 8330
2-Amino-4,6-Dinitrotoluene 0.625 1250 8330
4-Amino-2,6-Dinitrotoluene 0.625 1250 8330
2-Nitrotoluene 0.625 1250 8330
4-Nitrotoluene 0.625 1250 8330
3-Nitrotoluene 0.625 1250 8330

Inorganics:
Antimony 20 2.0 6010B
Arsenic 10 1.0 6010B
Barium 10 1.0 6010B
Beryllium 4.0 0.4 6010B
Cadmium 5.0 0.5 6010B
Chromium 10 1.0 6010B
Cobalt 10 1.0 6010B
Copper 20 2.0 6010B
Lead 5.0 0.5 6010B
Mercury 0.2 0.02 7470/7471
Nickel 40 4.0 6010B
Selenium 10 1.0 6010B
Silver 10 1.0 6010B
Thallium 10 1.0 6010B
Tin 10 1.0 6010B
Vanadium 10 1.0 6010B
Zinc 20 2.0 6010B
Cyanide 0.010 1.0 6010B
Sulfide 1.0 25 6010B




TABLE 5-1 (continued)

ANALYTICAL METHODS
LIVE IMPACT AREA

VIEQUES ISLAND, PUERTO RICO

Quantitation Limits®
Water Soil
Constituent (ug/L) (ng/kg) Method Number
Other:
Picric Acid 2.6 1,000 8330
Ammonium Perchlorate 